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DEPARTMENT OF AGRICULTURAL ECONOMICS 
AND FARM MANAGEMENT 
ADRIAN H. LINDSEY IN CHARGE
Live Poultry Marketing. Barring sporadic seasonal opportunities and 
unforeseeable new methods of processing or handling, the market for fowl 
is likely to continue to be very poor. Fowl is a joint product largely of the 
table-egg enterprise, and the movement of fowl to market is a function of 
egg prices rather than chicken meat supplies or prices. Farm chicken 
and broilers since 1946 have become an increasingly larger share of the 
chicken meat supply. In 1954, fowl accounted for slightly more than 16 
percent of the chicken meat supply, compared with 46 percent in 1946. 
The total fowl supply (estimated from the number of layers in flocks on 
January 1) was only slightly larger in 1946 than in 1954; the numbers vary 
but little annually.
Freight Rates on Feed. Buffalo, New York, has always been a principal 
source of ingredients for feed manufacturers and, indirectly, for farmers in 
the New England and Middle Atlantic States. The characteristics of the rate 
structure from that milling center and market to eastern destinations are 
of importance to both the commercial industry and northeastern agricul­
ture. Consideration was given to the circumstances surrounding a re­
versal in an order of the I. C. C. and a not too satisfactorily explained closing 
of the case. The order had many potential far-reaching effects in that it 
would have changed Buffalo from a transit point to a rate-break market.
— A. A. Broivn.
Public Landownersliip in Rural Areas of Massachusetts. The project 
is completed and the results are published as a bulletin of the Agricultural 
Experiment Station. The study involves the consideration of publicly- 
owned land areas at different levels of government and indicates the impact 
of public landownership on rural land use, rural taxation, and the general 
effect on farm land areas. Some of the important conclusions and recom­
mendations of the study are as follows:
(1) Public lands and other tax-exempt property considerably reduce 
the tax base in a large number of rural communities. Tax-exempt property 
represents 15 to 25 percent of total land valuation in 66 towns; it rises to 
over 25 percent in 48 towns.
(2) Public landownership in the majority of towns with high per­
centages of public lands is associated with land of poorer agricultural 
quality, with lower farm property values, and with a high percentage of 
woodland. However, there are a good many exceptions, which indicate 
that there is considerable penetration of public landownership into agri­
culturally important rural areas.
(3) Efforts should be made to rehabilitate some land in suitable 
areas for agricultural use to compensate for the loss of good agricultural 
land to public ownership and to the expansion of industry and housing 
into rural areas.
(4) It is recommended that a designated state agency be delegated 
to keep up-to-date information on publicly-owned land in rural areas with 
a view to guiding any further public land acquisitions to conform with the 
interests of agriculture and a balanced system of land use in rural areas.
— David Rozman.
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Changes in the Character and Distribution of Population in Massa­
chusetts and Their Relation to Agriculture and Laud Use in Rural 
Areas. In connection with the regional analysis, final data were worked 
out and tabulated in reference to characteristics of urban, rural-farm and 
rural-nonfarm populations. In addition to the ratios of fertility and de­
pendency, the data included occupational divisions and distribution of 
population in the labor force; family incomes and marital status by sex 
and age in relation to place of residence were also included. Material on 
growth of population and on the changes between 1940 and 1950 was 
presented with these data for inclusion in the analysis of the regional re­
port.
Work has also been in progress on the mobility of population in and 
out of the state. The aspect of migration so far considered deals with 
migration trends for the state from 1870 to 1950, including birth-residence 
status of Massachusetts population, the states showing the largest migra­
tion into Massachusetts, and those with largest migration from Massa­
chusetts.
For the purpose of a population study limited to conditions in Massa­
chusetts, work has been carried out in reference to population changes by 
minor civil divisions and their effect on the population pattern in rural 
areas.
— David Rozman.
Production Adjustments on Representative Massachusetts Farms.
1. Appraisal o f  Representative Dairy Farms. Records of state live­
stock inspections for 1955 were taken to determine representativeness of 
dairy case farms by geographical location and size of herd. The following 
distribution was determined: (1) concentration of cattle per square mile of 
land, (2) number of herds with three or more cattle, and (3) number of 
cattle in herds of three and more.
A 25-percent random sample of herds with three and more cattle was 
drawn in the five leading towns in each of the ten dairy counties. The 
range in number of cows was from 0 to 252. The mode fell at herds of 
two cows, 11.4 percent of the sample. Of all farms, 67 percent had 20 or 
fewer cows.
2. Producer Adjustment to Multi-quart Containers. All producer- 
dealers known to be handling milk in gallon and half-gallon containers 
were interviewed in the Summer of 1955. The facilities used, the products 
sold, and reasons for using multi-quart containers were determined for 
28 producer-dealers. A few producers have made a relatively simple ad­
justment, selling raw milk in multi-quart containers at their farms. More 
producers have met consumer or institutional demands for pasteurized 
and homogenized milk.
—B. D. Crossmon, Ruth M. U cut worth, and 
Johannes Delphendahl.
Profitability of Alternative Forage Programs on Specific Farms.
An economic analysis has been made for dairy farms where cows are not 
pastured; all forage produced is transported to the cows. From 27 
such farms surveyed in 1955, four cases representative of Massachusetts
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dairying were studied in detail. Each farm’s present program of cutting 
and ensiling forage for summer feeding was contrasted with the farm's 
prior pasturing system. Comparative budgets showing inputs, expenses, 
and net farm incomes were prepared. A fifth farm studied is still pasturing. 
Summer feeding of silage appeared more profitable for all but the fifth 
farm. Here, stoniness and slope limit use of forage harvesting equipment 
and make pasturing more appropriate. A zero-grazing program calls for a 
shift from pasture-type seedings to alfalfa, for heavier fertilization, more 
use of machinery, and management capable of operating a more intensive 
forage feeding program. Higher yields make it possible to support a par­
ticular herd on fewer feed-crop acres.
— Johannes Delphendahl, B. D. Crossmon, and 
Ruth M. Wentworth.
Economic Analysis of the Organization and Operations of Connec­
ticut Valley Cash Crop Farms. The enterprise structure of and the use of 
machinery on Connecticut Valley cash crop farms are being studied. 
Binder tobacco has been the principal cash crop. Concern over a manu­
factured binder leaf has led many small growers to consider alternatives. 
Sixty-two percent of the 1955 binder acreage was grown on units of less 
than ten acres. Only 59 percent of growers with farm allotments of less 
than five acres were using these allotments in 1955, indicating some ad­
justment out of tobacco production.
Interviews with 100 tobacco growers indicate that family labor is the 
principal labor force except on farms growing over 25 acres. Tobacco 
producers frequently supplement their income with full-time or part-time 
work away from the farm. Tobacco and other cash crop combinations 
made up one-half of the sample, w;hile dairy-tobacco combinations consti­
tuted about one-fifth of the group.
Timing data on planting and harvesting operations of onions, po­
tatoes, cucumbers, and tobacco have been obtained.
The economics of machinery use on units of varying size are being 
considered.
— J . W. Callahan, B. D. Crossmon, R. M. Wentworth.
New' Milk Merchandising Techniques. The economic potential of 
multiple-quarts and volume pricing are being studied. In October, 1955, 
figures for milk sales volume and prices were obtained from 16 retail 
stores in the Springfield area. This group of stores handles about 23 per­
cent of all milk sales made through stores in this area. The milk sales 
volume of these 16 stores had increased about 45 percent since August, 
1954, when glass gallon and half-gallon packages were introduced on a 
volume basis. The paper quart had already replaced the glass quart on 
milk sales through stores, and the move towards larger containers had 
started about a year earlier with the introduction of the paper half-gallon 
carton. By October, 1955, these 16 stores were selling 42 percent of their 
milk volume in glass gallons, 24 percent in glass half-gallons, 10 percent 
in paper half-gallons, and 24 percent in paper quarts.
Store prices in October, 1955, were usually 25 cents for milk in paper 
quarts; 24.5 cents per quart, in paper half-gallons; 21.5 cents per quart, in 
glass half-gallons; and usually 18.5 or 21 cents per quart, in glass gallons.
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Thus, consumers will accept the larger glass units at substantial dif­
ferences in prices. Although this 16-store sample is believed to contain a 
higher proportion of volume in gallons than the average for the market 
(about 10 percentage points higher), strength in consumer acceptance of 
gallons is indicated by the fact that 3.5 cents per quart could be saved by 
consumers in shifting from paper quarts to glass half-gallons, and only 
}/% to 2 cents per quart by using the glass gallon.
Comparison of per capita milk consumption in Springfield with Wor­
cester, Merrimack Valley, and Boston for 1954 and 1955 indicates that 1 
or 2 percent of the larger increase in Springfield may be attributable to the 
lower priced multiple units. Thus, there is evidence to indicate that 
lower priced multiple units increase fluid milk consumption, but by only 
a small percentage.
— H. G. Spindler and Mrs. Robin Rafferty.
Milk Route Delivery Costs. Wholesale route delivery costs were com­
pared with retail costs. A 73-page manuscript is being submitted for 
publication, and the project is being closed out.
According to the study, an average price of 13.4 cents per quart was 
paid to farmers in the Springfield area in 1952. A 10-cent dealer margin 
brought the "door-step” price to 23.4 cents a quart on home deliveries. 
On the wholesale level, the dealer margin is about 7 cents a quart. On 
retail routes, one-third of the dealer margin is absorbed by the route 
driver’s wage.
Each retail route carried about 500 units at a direct delivery cost of 
about 4.1 cents per unit, as compared with 2.1 cents on wholesale routes. 
An average retail route served 3.3 units to each of 156 customers; an 
average wholesale route served 29 equivalent units to each of 39 customers. 
Driver wage cost per customer was 10.4 cents on retail routes and 40 cents 
on wholesale routes.
Contrary to popular opinion, correlation of costs per unit on both 
systems of distribution indicates that size of customer order, not miles 
traveled, is the prime factor affecting unit costs. Techniques available to 
encourage larger customer orders are: (1) adoption of the half-gallon unit 
as the standard package, rather than the quart; (2) application of a system 
of volume pricing, in line with costs, which encourages the larger, lower 
unit-cost customers to order home deliveries, discourages expensive one- 
quart stops, or encourages fewer deliveries per week. An increase in the 
average customer order of only one-tenth quart more per stop would re­
duce costs of Massachusetts milk sales by half a million dollars annually.
-—H. G. Spindler.
Economics of Bulk Tank Handling. The pace of conversions front 
the use of 10-gallon cans to refrigerated bulk-holding tanks at farms for 
tank-truck transportation to market lias increased since tanks were first 
installed in the Worcester area in 1952. Although over 600 farm bulk- 
tanks are in use in Massachusetts, probably less than 10 percent of New 
England farms have converted.
Often the farmer is offered a premium ol ten cents per hundred­
weight for bulk-tank milk. This is a substantial inducement to farmers to
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make the larger bulk-tank investment. The milk dealer may make off­
setting savings by transporting milk every other day, and by eliminating 
part of the plant receiving costs.
At the present time, with a few minor exceptions, only the relatively 
large dealers are receiving bulk-tank milk. Dealers with small volumes 
cannot use even a 1500-gallon tank load daily. Probably changes in the 
receiving of milk by the smaller dealers will result. Some time studies 
of the hauling operation are underway as a means to evaluate the cost 
potential and probable future pattern of milk hauling and receiving.
— H. G. Spindler and Anita Johnson.
Milk Price Relationships. A report which compares actual prices in 
Springfield, Worcester, Merrimack Valley, Fall River, and New Bedford 
with prices in Boston for a 20-year period, and which analyzes these 
prices, is being submitted for publication, and the project is being closed.
.Almost half the population of Massachusetts (4.7 million in 1950) 
is concentrated in the Boston area, one-fourth in the five secondary mar­
kets, and one-fourth in other areas of the state. Since almost one pound 
of milk per day is consumed per capita in fluid form, population numbers 
are a good criterion of market consumption.
For the 20-year period from 1935 to 1954, Class II (other than fluid 
milk) prices outside of Boston averaged about 1 cent more than those in 
Boston. Nevertheless, the conclusion is drawn that differences in Class 
II  prices and costs of processing Class II milk are vital factors affecting the 
quantity of surplus pooled in a market and its effect on producer returns.
Class I prices in secondary markets averaged 22.5 cents, or about 
one-half cent per quart more than in Boston. In recent years the differ­
ences have been declining. Differences in Class I prices have only a 
moderate effect on producer returns, but are significant in their effect on 
unequal dealer cost of product, similar to unregulated milk.
The secondary market blend prices exceeded Boston’s by 1.25 to 1.5 
cents for the 20-year period. The proportion of Class I prices averaged 30 
points higher in the secondaries than in Boston.
The amount by which secondary market blend prices exceeded those 
of Boston increased when the Class I price was established at a high rate 
relative to Boston and vice versa.
Secondary market blend prices exceeded Boston’s Class II price by 
an average of $1.82 to $1.89, with secondary market Class I prices averag­
ing $2.13 over Boston’s Class II price.
The level of Class I prices, relative to Class II, has a vital influence 
on price pressures, particularly from unregulated sources, but data do 
not prove conclusively that high Class I prices lead to higher blend prices.
— H. G. Spindler, Mrs. Martha Hegg, and 
Mrs. Robin Rafferty.
Market Outlets and Marketing Areas of New England Roses. New
England produced 42.8 million, or 11 percent, of the 390 million bloom 
U. S. rose crop in 1949. The following figures for 1954 through 1956 also 
show that roses are a close second to carnations in commercial importance 
in the region. The wholesale value of the crop was 3.4 million dollars,
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or 30.4 percent of the value of the area’s cut-flower crops. Roses account 
for two-thirds of the cut-flower crop in New Hampshire, one-third in 
Connecticut and Rhode Island, and one-tenth in Massachusetts. The 
products are grown in 31 large specialized establishments which average 
nearly 1.4 million blooms annually per grower. Several growers produced 
from 5 to 10 million blooms a year. Main production areas are in the 
counties of Middlesex in Massachusetts, Rockingham and Strafford in 
New Hampshire, and Middlesex, New Haven, and Fairfield in Connecticut.
Market outlets and marketing areas are largely determined by the size 
of the firm and the perishability of the product. Roses do not ship well, 
and most of them are sold at nearby markets. Many large growers have 
their own wholesale outlets in the major local markets.
Significant differences are found between marketing patterns for roses 
and for carnations. In the 1954-55 and 1955-56 seasons, a sample of 
growers in Massachusetts, New Hampshire, and Connecticut (who repre­
sented nearly one-half of New England’s rose production) shipped 45 
percent of the blooms on consignment, as compared with 74 percent for 
carnation shipments. Direct selling of roses at the Boston Flower Ex­
change accounted for 29 percent of the shipments, as compared to 6.6 
percent for carnations. Sales to retailers were 17 percent for roses, and 
10 percent for carnations. Direct sales at the Exchange and to retailers 
absorbed nearly one-half of the rose shipments, but only one-sixth of the 
carnation shipments. Sales to city wholesalers were 7 percent of the 
total, and direct sales to consumers, 2 percent.
Boston received 50 percent of the first sales, with 28 percent going 
to other New England markets. New York City received 18.5 percent, 
and upstate New York, 3.6 percent. For carnations, the comparable 
figures were: Boston, 41 percent; other New England areas, 10 percent; 
New York-Philadelphia area, 12 percent; and upstate New York, 10 percent.
— Robert A. Fitzpatrick, Elmar Jarvesoo, and Nancy Butler.
Labor Efficiency in Production and Marketing of Greenhouse 
Carnations. A study of production figures for 1954 through 1956 has 
revealed the following trends in carnation-growing. Seventy-three special­
ized wholesale carnation growers, having an average of 32,960 square 
feet of greenhouse area (or 20,750 square feet of bench area) employ 
five year-round workers and 7.5 man-months of seasonal help in producing 
nearly half a million blooms annually. Average production area per full­
time worker was 6,560 square feet of greenhouse area, or 4,150 square feet 
of bench. Individual firms varied from 4,000 to 14,000 square feet of 
greenhouse area per operator. The most efficient size-group was from 
40,000 to 55,000 square feet of greenhouse area. This group operated 
7,290 square feet, or 11 percent more per man than the average. The most 
efficient fourth of the growers, numbering 18 firms, averaged 9,470 square 
feet per year-round worker.
Average total labor consumption, including seasonal help, was 20.5 
man-months per 10,000 square feet of greenhouse area. Individual 
operations ranged from 12 to 34.4 months. The most efficient quarter 
averaged 15.2 man-months.
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Growers sold an average of 25.1 carnation blooms per square foot 
of bench space. The range was from 15 to 35 blooms, w'ith the most pro­
ductive quarter averaging 31 hlooms. Rloorn production rates showed 
no relationship to the amount of greenhouse area operated by one man.
Fifty-eight growers averaged 105,800 carnation blooms annually per 
year-round worker, individual operations ranging from 53,333 to 243,750 
blooms. Operations with 40,000 to 55,000 square feet of greenhouse 
produced the highest group-average per man: 118,200 blooms, or 12 per­
cent above the average for all groups. The most efficient quarter produced 
162,625 blooms per year for each full-time worker.
The average number of carnation blooms produced with one man- 
month of total labor input wras 7,892, with individual growers showing a 
range of from 3,364 to 14,324 blooms. The most efficient quarter averaged 
11,643 blooms. The most efficient size-group (40,000 to 55,000 square 
feet) produced 8,480 blooms per man, or 7 percent more than the gross 
average.
—Elmar Jarvesoo, Robert Fitzpatrick, and Nancy Butler.
Market Outlets for Livestock in Massachusetts. Sales and purchases 
of livestock in 1954 from 96 farms, 31 livestock dealers, and 4 commission 
auctions were analyzed. The farmers sold 51 percent of their culled dairy 
animals to livestock dealers and 38 percent to commission auctions, with 
the remaining stock about equally divided between sales to farmers, pack­
ers, and the Brighton Stockyards. The principal factors determining 
choice of outlet are net return, location, convenience, and size of the 
farm enterprise. Smaller farms generally use a local dealer as the chief 
outlet, while larger units frequently use commission auctions in areas 
where auctions are nearby.
Livestock dealers serve a dual purpose in providing a sales outlet for 
slaughter-type animals and in supplying farmers with replacement stock. 
The Brighton Stockyards received over one-half of all livestock purchased 
by the Massachusetts dealers selected for study.
The commission auctions reported gross sales of 1.26 million dollars 
in 1954. All four auctions began operations after World War II, and each 
represents a different form of business organization: proprietorship, 
partnership, corporation, and cooperative. The three auctions located 
in western Massachusetts handle slaughter stock, while the partnership 
provides replacement stock for farmers in eastern Massachusetts.
An improved system of reporting price information is needed in order 
to market Massachusetts livestock more efficiently.
— /. W. Callahan, J. S. Hobart, and R. M. Wentworth.
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DEPARTMENT OF AGRICULTURAL ENGINEERING
J. W. ZAIIRADNIK IN  CHARGE
Improved Methods in the Mechanical Handling of Forage. Through 
the use of improved agronomic practices it is found that forage crops must 
be harvested while soils are still comparatively wet. Work is being di­
rected toward finding the effects of forage equipment on soil compaction 
and on mechanical injury to plants. Forage harvesting equipment that 
has been floated on oversized tires operating at pressures about 10 psi 
shows definite indications of improving crop recovery by reducing amount 
of compaction and injury.
Studies are also being made regarding the comparative drying rates 
of field-cured hay when cut in the conventional manner and when cut 
with a field chopper. Indications to date point to a saving in curing time 
of half a day or more.
—M. M. Boyd.
Poidtry Housing. As part of regional project NE-8, previous work at 
the station has indicated that laying birds can be raised successfully under 
crowded conditions (one per square foot) on wire floors with natural 
ventilation. In order to isolate the case more specifically for or against 
the wire floor, birds were housed last winter at the same density (one per 
square foot) on conventional litter, with natural ventilation. Results 
indicated that proper litter management cannot be maintained under 
crowded conditions, and emphasized the value of the wire floor in such a 
practice.
— A. B. Barton.
Refrigerated Fruit Storage. Apples in a direct blast of air moving at 
4 feet per second at 36°F. were found to cool from 60°F. to 37°F. in 130 
minutes. Apples cooled in an onion sack container required 388 minutes, 
and apples in the conventional box required 630 minutes to cool.
A modified carbon dioxide scrubber for controlled atmosphere stor­
ages, utilizing a coke packing in place of the sieve plates previously used, 
has been designed and constructed. This scrubber has been used success­
fully in a 7000-box CA room. In over-all size it is no larger than the sieve 
plate scrubber currently being used on 3000-box CA storages.
Internal pressure differences and air velocities in CA storages have 
been found to interfere with the effectiveness of breather bag performance 
and with the leakage rate of atmospheric air into the storage.
Poor air circulation caused variations in atmosphere composition 
in different locations inside the CA rooms.
— J. W. Zahradnik.
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DEPARTMENT OF AGRONOMY
W ILLIAM  G. COLBY IN CHARGE
Improvements in the Production of Havana Seed Tobacco in the 
Connecticut Valley. Improvements in the production of Havana Seed 
tobacco in the Connecticut Valley have been derived from several different 
kinds of investigational work. However, the greatest improvements have 
been accomplished by breeding strains of tobacco that combine high re­
sistance to black root rot with growth habits and yield capabilities that are 
acceptable to cigar manufacturers who use Connecticut Valley Havana 
Seed tobacco.
The use of these improved strains of tobacco in the Connecticut 
Valley has increased. Less than one acre of Havana 211 was grown in 
1933; during the last ten years or more, the strains, principally Havana 
K1 and Havana T48, have been grown on at least 95 percent of the total 
acreage of Havana Seed tobacco grown in the area. Mainly because of 
this increased use of the improved strains, the average of estimated annual 
yield of Havana Seed tobacco in Massachusetts was raised from 1415 
pounds of cured leaf per acre from 1921 through 1932 to 1794 pounds of 
cured leaf per acre from 1950 through 1954.
This is an increase of 379 pounds of tobacco per acre on an average 
of 5020 acres per year, or a total increase of 1,902,580 pounds of cured 
tobacco per year. At the average farm price of 45.5 cents per pound that 
was paid for Havana Seed tobacco in Massachusetts from 1950 through 
1954, the 1,902,580 pounds of tobacco were worth $865,673.00 —  the 
profits that producers of Havana Seed in Massachusetts gained per year 
by growing the improved strains.
The average quality of cured Havana Seed tobacco produced from 
1950 through 1954 was also improved by at least 25 to 30 percent over 
that produced earlier. If this improvement in quality were used in de­
termining the full profits which farmers gained by growing the improved 
strains, it would increase the calculated profits mentioned by at least one- 
fourth.
— C. V. Kightlinger.
Studies of the Usefulness of Soil-Conditioning Materials in the 
Production of Tobacco Plant Beds. Barnyard manure, peat bog 
muck, aerotil (polyacrylonitrile), and vermiculite were tested to determine 
whether or not they were suitable materials for use in the production of 
tobacco plant beds.
Barnyard manure has beneficial physical effects in tobacco plant bed 
soil. It also supplies plant food for tobacco seedlings. However, many 
kinds of weed seeds may be introduced into plant bed soil by barnyard 
manure, and some of these weed seeds are not killed readily or at all by 
any soil-sterilizing method other than steaming, so far as the writer knows.
In our trials, neither aerotil nor vermiculite had sufficient beneficial 
physical or other effects in the plant bed soil to justify a recommendation 
for their use in the production of tobacco plant beds in our area. Aerotil 
caused very little or no aggregating effect of particles in the sandy loam 
soil which comprises most of the tobacco plant beds in our area. Vermi-
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culite failed to increase the availability of soil moisture for growing to­
bacco seedlings. Thus, in our trials, both aerotil and vermiculite failed 
to yield the benefits for which their use often has been recommended.
Peat bog muck has beneficial physical effects in tobacco plant bed 
soil. It improves the workability of almost all tobacco plant bed soil, re­
gardless of texture. It improves, in general, the availability of soil mois­
ture for growing tobacco seedlings.
Weed seeds that cannot be killed readily by most soil-sterilizing 
methods are seldom introduced into tobacco plant bed soil by peat bog 
muck. More fertilizer may be required for the best growth of tobacco 
seedlings when muck is used than would be required if it were not used.
Attention should be given to the degree of acidity of the plant bed 
soil caused by the muck, and the acidity of the soil should be adjusted each 
spring to a proper level for growing tobacco seedlings.
— C. V. Kightlinger.
Potato Variety Tests. Seventeen potato varieties, both old and new, 
were tested for comparative yields, growth habits, and disease resistance, 
The five highest-yielding varieties were Saco (447 bu.), Teton (420 bu.). 
Katahdin (413 bu.), B2368-4 (408 bu.), and Kennebec (366 bu.). The 
five lowest-yielding varieties were Cherokee, Delus, Irish Cobbler, Russett 
Burbank, and Osage. The five varieties with the highest percentage of 
total solids, which is a measure of quality, were Delus, Green Mountains, 
Cherokee, Irish Cobblers, and Pungo. It was observed that the low-yield­
ing varieties were usually high in quality.
— Karol J . Kucinski.
Farm Fish Poml Management. The use of "Delrad” algaecide to kill 
filamentous and net algae was tried and proved satisfactory when applied 
at not more than 3 pounds per acre. Care should be taken not to treat 
ponds for algae during hot weather.
An application of 100 lbs. of a 10-10-10 fertilizer per acre of pond 
surface at weekly intervals, or as needed, produces a satisfactory "bloom.”
— Karol J . Kucinski.
irrigation Studies and Management of irrigated Soils. The effective 
root zones of various field and vegetable crops were studied in relation to 
irrigation recommendations. Observations indicate that roots ol tobacco, 
tomatoes, and onions develop in the plow layer only. In general, a com­
paction layer or "plow sole” is found in the subsoil. The bulk density of 
this layer may be over 1.5 compared to the top layer density of 1.25 to 
1.30. It was found that soil moisture is depleted from the top layer of 
soil and crops suffer. Soil moisture depletion in the subsoil is not great, 
because of lack of root development. Subsoiling tests with deep place­
ment of fertilizer and lime gave favorable results with tobacco and to­
matoes. Root studies showed considerably more development in subsoil 
where lime and fertilizer were placed in fragmented subsoil.
Karol J . Kucinski and Philip R. Pearson, Jr.
Movement and Importance of Vaporous Soil Moisture under \ari- 
ous T u rf Grasses. Nutrient culture techniques for investigation of the
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response of plants to various amounts of moisture are being developed. 
Plots of basic turf grasses have been established. Instruments for re­
cording temperature and dewpoint were standardized. The effects of 
height of cut and temperature on root growth of turf grasses are being 
studied.
—Eliot C. Roberts.
Weed Control in Field Corn. Field plot tests show that trichloro- 
benzoic acid (Heyden HC-1281), Karmex DW, and "Simazin” are more 
effective in corn weed control than the standard dinitro or 2,4-D treat­
ments. These herbicides should be applied as pre-emergence treatments.
—Jonas Vengris.
Downy Chess (Bromus tectorum) Control in Alfalfa. Dalapon and 
CIPC are effective herbicides for controlling Downy Chess in established 
alfalfa sods. Dalapon may be applied in the fall as well as in the spring. 
CIPC should be applied as late as possible in the fall. Rates: Dalapon 
3-4 pounds per acre; CIPC 3-6 pounds per acre.
—Jonas Vengris.
Weed Control in New Grass-Legume Seedlings. In addition to dinitro, 
phenoxy butyric compounds are very promising in controlling broad­
leaved weeds in new seedings. In controlling annual weedy grasses, pre­
emergence treatments with TCA and Monsanto CDAA are most effective. 
In alfalfa and birdsfoot trefoil seedings, post-emergence applications of 
dalapon significantly controlled annual weedy grasses.
—Jonas Vengris.
Quackgrass (Agropyron repens) Control. Dalapon 10 pounds acid 
equivalent per acre applied before planting corn does a satisfactory job 
in suppressing quackgrass. In 1955-56 treatments, dalapon was more 
effective when applied in the fall than in the spring. The best results 
were obtained with September applications.
—Jonas Vengris.
Field Corn Breeding. Much progress is being made in the development 
of field corn hybrids in this area. The regional uniform tests of three-way 
crosses and double crosses for evaluating new inbred lines in the early 
maturity group were conducted in 1955. On the basis of these tests, ex­
perimental hybrid (Pa 11 X Pa 54) X (Q83 wt X NY 3), an outstanding 
performer, was introduced as a candidate for N. E. designation at the 11th 
Northeastern Corn Improvement Conference. Top crosses between a 
cytoplasmic sterile line and all the inbred lines we have were made to 
find out whether there are any 100-percent fertility-restoring lines that 
can be used in the production of hybrid corn seed.
— Hrant M. Yegian.
Orchard Grass. A leafy, late-maturing strain of orchard grass being de­
veloped by the Department of Agronomy goes well with alfalfa for hay.
16 MASS. EXPERIMENT STATION BULLETIN NO. 494
About 250 pounds of seed were produced last year for distribution for 
test purposes to farmers throughout the state through County Agents and 
the Extension Service. This year seed will be available commercially for 
the first time to the farmers.
— Wm. G. Colby and Hrant M. Yegian.
Field Brome Grass Breeding. The value of field brome as a good 
green manure and winter cover crop is now recognized by a number of 
northeastern states. Breeding work has been initiated to select strains 
which possess habits of rapid, early spring growth and resistance to dis­
ease and lodging. About 500 pounds of seed of the common strain were 
produced in 1956 for commercial seed increase purposes.
— Wm. G. Colby and Hrant M. Yegian.
DEPARTMENT OF BACTERIOLOGY 
JAMES E. FULLER IN CHARGE
Comparative Statistical Study of Certain Methods for the Bacterio­
logical Testing of Water. This study is concerned with the Millipore 
Filter technique for the quantitative detection of coliform bacteria in un­
treated water. Results indicate that, with the media available, the tech­
nique is advantageous in detecting fecal coliform bacteria in untreated 
water. However, in comparison with the MPN (lactose fermentation) 
method, it is not adequate for determining the effectiveness of chlorination 
of municipal water supplies because numbers of coliform bacteria give 
atypical colonies and would be overlooked. Results to date indicate 
that the Millipore Filter technique is valid for the detection of enterococci 
in polluted water, and so will be an important tool for the determination 
of recent pollution.
— James E. Fuller, Warren Litsky, and Ralph L. France.
Use of Sewage Sludge in Coinposting. This is a new project which 
replaces and extends an earlier one concerned with the decomposition of 
wood wastes. The object is to examine the possibility that sewage sludge 
may be a source of microorganisms that would hasten the composting of 
plant residues and other organic wastes. Emphasis will be on the de­
composition of materials of a cellulose nature. No data are available yet 
for reporting.
— James E. Fuller and John T. Reynolds.
Activities of Soil Microorganisms with Relation to the Availability 
of Phosphorus in Soil. The object of this project was to investigate the 
possibility that soil bacteria might be induced to produce organic acids 
that would act as chelating agents to release phosphorus from insoluble 
complexes with metallic ions. Experiments were done with bacterial cul­
tures isolated from soil, and in soil to which starch, mannite, or dried 
blood were added separately to induce acid production. Acids were de­
tected by paper chromatography. Only butyric acid was detected in any 
quantity, and it has no chelating value.
— James E. Fuller.
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Study of Bacteria Growing at Low Temperatures. The problem of 
psychrophillic bacteria is important because such bacteria can grow at 
cooling or refrigeration temperatures and thus affect the keeping quality 
of dairy products and other foods. The term "psychrophillic” is not well 
defined". One cannot say with assurance that any types of bacteria are 
specifically psychrophillic; nor are the temperature ranges defined, for 
they vary from 20° C. to real refrigeration temperatures below 10° C. 
The purpose of this study is to investigate these factors, to try to define 
more accurately what is meant by psychrophillic, and to determine the 
activities of bacteria growing at refrigeration temperatures. It has been 
found that coliform bacteria incubated below 10° C. give cultural reactions 
quite different from those observed with more usual incubation tempera­
tures above 30° C.
— James E. Fuller and Sidney Spector.
i  ‘Come-up”  Time Milk Pasteurization. In the previous report it 
was stated that the more common pathogenic bacteria associated with 
fluid milk could be killed by heat treatment employing the "Come-up Time 
Pasteurizer” described in 1954, when milk was used as the suspending 
fluid. Because of the pathogenicity of the diphtheriae and tubercle bacilli, 
the apparatus was modified to insure greater safety for the investigators. 
It was determined that 100-percent destruction of Corynebacterium diph­
theriae ATCC 296 was obtained at mean temperatures of 161.4° F. for 0.25- 
second heating time, and 157.4° F. for 0.5 second heating time. It was 
also found that Mycobacterium tuberculosis H37RV apparently did not 
survive a heating treatment of 172° F. for 0.5-second. Experiments on 
M. tuberculosis are not complete, and the above data must be considered 
as preliminary.
— Warren Litsky and R. B. Read, Jr., in cooperation with 
D. J . Hankinson, Department o f  Dairy and Animat 
Science.
Effect of Rapid Heat Treatment on the Antigenic Structure of 
Salmonella typhimurium. It was found that a bacterial suspension of 
a concentration of 15 x 10s can be sterilized by heating to a final tempera­
ture of 190° F. for 1/30 of one second. Antigen thus produced was tested 
with monovalent antisera to determine the effect of this treatment. As a 
comparison, antigen was also prepared by boiling the bacterial suspension 
for two hours. The titer for somatic antigen I was found to be reduced 
from 1:5020 to 1:1280, using a 0.33-second heating time, and to 1:320 
when the suspension was boiled for two hours. In the case of somatic 
antigen IV, the titers were 1:1024, 1:128, and 1:16, respectively; and for 
somatic antigen XII, the titers were 1 :3840, 1 -.1920, and 1 :480, respectively.
— Warren Litsky and Neil L. Norcross.
Attempts to Improve the Effieiency of Farm and Commercial Vine­
gar-Making Methods. Determination of Optimum Conditions for 
the Conversion of Alcohol to Acetic Acid hy Acetohacter. An un­
known growth factor in yeast autolysate and yeast extract is essential for 
the growth of certain strains of Acetobacter. A quantitative assay pro-
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cedure has been developed using a strain of A. gluconicum. It was found 
that this factor is soluble in acetone, 95-percent alcohol, but not in chloro­
form by Soxhlet extraction; it is dialysable; and it is 50 percent destroyed 
by heat at 121° C. for 30 minutes in acid and alkali. The fraction ob­
tained by continuous extraction with ethyl ether at pH 2.0 shows activity, 
while those obtained at pH 7-10 have no activity. The active substance 
is adsorbed on charcoal and can be eluted off with 50-percent ETOH. The 
factor is adsorbed on an anionic resin but not a cationic resin. It appears 
from the above experimental evidence that the active material is an acid.
— Warren Litsky and Charles L. Goldman, in cooperation 
with W. B. Esselen, Jr., Department o f  Food Technology.
Bacteriological Study of Sewage Disposal Plants. A study was 
undertaken to determine the relative frequencies of which enterococci 
and coliform bacteria are found in virgin soils. Seventy-nine samples 
have been investigated with the following results: coliform bacteria were 
found in 56 samples, 71 percent of the total. Escherichia coli appeared 
in three samples, 4 percent of the total. There were six samples, 8 percent, 
positive for enterococci. Of these six samples, two contained E. coli, 
three contained other coliform bacteria, and one was coliform negative.
— Warren Litsky and Theodore F. Medrek.
Incidence of Fecal Streptococci and Coliform Bacteria in Frozen 
Fish Products. A comparison has been made between the MPN of 
coliform bacteria and fecal streptococci in frozen fish and fish products. 
Fecal streptococci as test organisms are advocated for the bacteriological 
examination of frozen fish products. Testing procedures for isolation of 
fecal streptococci are simpler and the results more significant than those 
of the coliform bacteria. The technic of shaking by hand may be employed 
in the examination of frozen fish products when initial control examina­
tions are made. In cases where greater accuracy is necessary the use of 
the blendor is advocated. Plate count procedures are not applicable to 
the examination of frozen fish products. It is probable that breading 
procedures are responsible for the high incidence of fecal streptococci on 
some fish products.
■—Edward P. Larkin, Warren Litsky, and James E. Fuller.
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DEPARTMENT OF BOTANY 
THEODORE T. KOZLOWSK1 IN CHARGE
Investigations of Fungicides that Promise Value in Apple Disease
Control. Superior type oil was combined with wettable sulfur, Captan, 
Thylate, and Glyodin at delayed dormant for protection against scab. 
Wealthy, Gravenstein, and Red Delicious showed slight foliage injury 
about the margins and tips of young leaves. Other varieties were un­
affected. All varieties were subsequently sprayed with Captan; no injury 
resulted. Wettable sulfur, wettable sulfur and Ferbam, Thylate, Ferbam, 
Captan, and Glyodin were effective in scab control. Fruit russet was 
significant on Baldwin only and from Glyodin only (21.6 percent of fruit).
—E. F. Cuba, W^altham.
Root and Foliage Diseases of Parsnips and Control Measures. The
following parasitic diseases have been identified: bacterial soft rot, Iter- 
sonilia root blotch and leaf spot, Rhizoctonia crown rot, watery soft rot, 
gray mold rot, crown gall, Actinomyces scab, Cercospora leaf spot, Cer- 
cosporella leaf spot. Rhizopus rot is frequent in storage. The important 
nonparasitic diseases are root cracking and secondary root formation or 
forking. Rusty root or "rust” is common; its cause is indefinite.
Forking is a growth response to fluctuations in moisture in the early 
period of growth. There is a marked difference among varieties. Ex­
tremely wet conditions in January and again late in winter contributed to 
heavy losses from bacterial soft rot. Itersonilia root blotch was generally 
of no importance. Liming to bring soil reaction to pH 7.0 and culture on 
raised beds contribute to disease control.
— E. F. Guba, Waltham.
Breeding Red Forcing Tomatoes for Resistance and Immunity to 
Cladosporiuin Leaf Mold. Tomato leaf mold is now a minor disease. 
Culture of resistant and immune varieties and F! hybrids has replaced 
former susceptible varieties. Improved Bay State and Waltham Mold- 
Proof Forcing tomatoes are widely grown. Resistance and immunity to 
seven known pathogenic strains of leaf mold were derived from L. pim- 
pinellifolium and L. peruvianum and other sources. Waltham Mold-proof 
Forcing was crossed with Ontario Vineland 500 Series; immunity in the 
Vineland tomato being from L. hirsutum and other sources. The immunity 
factor is dominant. F j hybrid tomatoes combine immunity and high 
yields.
—E. F. Guba, Waltham.
Infection Cycle and Control of Peach Canker Caused by the Fungus
Fusicoccum amygdali Delacr. Two significant periods are recognized in 
the life cycle of the pathogen: (1) Autumn season infections of buds of 
current season’s growth. (2) Spring season infections of leaf cluster buds, 
basal portion of new axillary shoots, and leaf blades.
Autumn infections occur in rain periods from late September to 
onset of cold weather. Earliest cankers appear in October and continue
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to appear with the advance of the fungus from infected buds into the bark 
about the nodes throughout the winter, early spring, and the blooming 
period. These cankers provide the inoculum or conidiospores for the 
spring season infection phase that occurs after the bloom period. Disease 
from these infections appears in June, such as dead leaf clusters and 
axillary shoots, cankers at the base of new axillary shoots, and leaf spots.
The protectant spray schedule is started about September 20 or about 
one month after Golden Jubilee harvest, and continued at 10- to 12-day in­
tervals using a mixture of 34 pound of Dichlone, 1 pound of Ferbam, and 
34 to 1 pint of Glyodin to 100 gallons of water. Glyodin is added as a 
spreader. Good coverage of buds and protection in advance of rains is 
important. Captan and Thiram are also effective. Final application is 
made when 90 percent of leaves have fallen. For the last application in 
the autumn the use of liquid lime sulfur (6.5 gallons) or dry lime sulfur 
(24 pounds) and 34 to 1 pint of Glyodin is preferred.
The lime sulfur-Glyodin treatment is repeated at early delayed dor­
mant in the following spring season. It is followed by applications of 
Phygon-Ferbam at full pink, at bloom (if longer than ten days), and at 
calyx and shuck fall, coinciding with the schedule for the control of early 
brown rot.
—E. F. Guba, Waltham.
Metabolism of Coniferous Tree Seed during Germination. Respira­
tion of white pine seed was low and fairly constant as long as the seed coat 
was not broken. Respiration remained low for about 14 days and then 
increased rapidly. Fresh weights of seeds increased rapidly after planting. 
Dry weights remained relatively constant for the first 14 days and then 
began to decrease. Low metabolic rates for two weeks with adequate 
moisture and respiratory substrate suggest that oxygen supply is limiting. 
Treatment of seed coats to accelerate oxygen diffusion may be indicated 
for more rapid germination.
— T. T. Kozlowski and Sonya Bergquist.
Height Growth Patterns of Forest Trees. Height growth of five species 
of young conifers and ten species of hardwoods was measured weekly for 
the growing season. Red pine and white spruce completed most of their 
height growth before July while Norway spruce, balsam fir, and hemlock 
continued to grow much later. Mountain ash, Kentucky coffee-tree, and 
sourwood completed growth early. Sugar maple, silver maple, witch hazel, 
and paper birch had intermediate growing seasons. Chinese chestnut and 
flowering dogwood started growth and completed much of their growth in 
late summer. All species used only a part of the frost-free season to com­
plete height growth. Kentucky coffee-tree completed 90 percent of its 
annual height growth in 36 days.
— T. T. Kozlowski and R. E. W ard.
Formation ami Source of Nitrites in Nutrient Solutions. When field 
corn was used as an indicator plant in a nutrient solution containing both 
the N 03 and NH4 ions, a nitrite developed. The amount of nitrite in­
creased through a 48-hour period and then decreased in the remaining 
five days. The form and amounts of iron, ferrous sulfate, and the ferrous
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salt of EDTA seem to enter in the total amount of nitrite formed. In the 
absence of iron the plants became very chlorotic, and the amount of 
nitrite formed was 100 times greater than that in a solution adequately 
supplied with iron. The indications are that the nitrite production is not 
a product of microbial activity in the solution, but rather a biochemical 
process within the plant, particularly in the root system.
—L. H. Jones.
Chelated Iron in Nutrient Solutions. Versenol. a ferrous chelate of 
EDTA, gave a greater dry weight to field corn in nutrient solution than a 
combination of Versenol and ferrous sulfate. The toxicity of ferrous sul­
fate in the presence of the NH4 ion was less when Versenol was also in­
cluded in the nutrient solution. In the absence of the NH4 ion and with 
all the nitrogen derived from the N 03 ion, the ferric form of the chelate 
EDTA was the most satisfactory form of iron compared with ferrous sul­
fate and the ferrous chelate.
•—L. H. Jones.
Determination of Fungus and Bacterial Pathogens in Commercial 
Propagating Stock of Geraniums (Pelargonium). Ricard and Pink 
Fiat varieties were indexed to evaluate propagation operations. Isolation 
of "cultured” stock was necessary to prevent recontamination. Incidence 
of systemic bacterial wilt was increased when isolation and clean culture 
methods were not practiced. Thielaviopsis basicola and Botrytis sp. were 
isolated along with Xanthomonas pelargonii. Losses were reduced by 
Ferbam or Zineb, 2 pounds to 100 gallons of water, alternated with 2-2-50 
Bordeaux, plus sanitation and steam-pasteurization of soil.
—E. C. Gasiorkieivicz, Waltham.
Properties of Carnation Mosaic Virus. The most effective H-ion con­
centration for inoculating a new local lesion host, Chenopodium album, 
was pH 7.0. Differences in quantitative lesion counts with thermal in­
activation points from 17 sources indicate the existence of strains of 
carnation mosaic.
—E. C. Gasiorkieivicz, Waltham.
Determination of Fungus and Bacterial Pathogens in Commer­
cial Propagating Stock of Carnations. Laboratory indexing demon­
strated that Fusarium■ oxysporum f. dianthi and Pseudomonas caryophylli 
are the two systemic pathogens rating 51 to 23 percent in commercial 
propagating stock. Commercial plantings of "cultured” carnations indi­
cated seasonal increase of 20 percent in the number of top quality blooms 
and resulted in no plant loss. "Cultured” carnations have restored car­
nation stock to better quality, increased yield, and lowered disease 
incidence.
—E. G. Gasiorkiewicz, Waltham.
Properties and Importance of Some Fungous and Virus Diseases 
of Carnations and Their Control Measures. Chenopodium album was
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found to be a new local lesion host producing discrete lesions in seven 
days. This host may be suitable for quantitative assay of carnation 
mosaic virus.
Antibiotics were tested for control of bacterial wilt as dip treatments 
of rooted and unrooted carnation cuttings. Terramycin and Streptomycin 
S. were found to be phytotoxic at concentrations above 150 p.p.m. and 
300 p.p.m., respectively.
—E. C. Gasiorkiewicz, Waltham.
Chemical Soil Treatment for the Control of Carnation Fusarium  
Wilt Caused by Fusarium oxysporum f  dianthi. Post planting treatments 
with N-methyldithiocarbamate dihydrate were applied at four dosages of 
25 to 200 p.p.m. This fumigant was nonphytotoxic and ineffective at 
tested rates for control of Fusarium wilt.
Continued investigation with pentochloronitrobenzene confirmed the 
ineffectiveness of this material in controlling Fusarium. However, PCNB 
gave satisfactory control of Rhizoctonia stem rot at 7.5 ounces to 100 
gallons of water and was not phytotoxic to carnations at six times above 
the recommended rate. Steaming of PCNB treated soils did not affect 
residual properties of the chemical.
—E. C. Gasiorkiewicz, Waltham.
Effect of Carnation Mosaic, Carnation Streak, and Carnation Y el­
lows on the Production of Carnation Flowers. Root transmission of 
carnation streak virus by natural grafts was unsuccessful. Observation 
over a six-month period showed no visible symptoms of streak virus in­
fection in healthy, virus-free carnations planted in test plots. Cleft graft 
transmissions to indicator hosts were negative. There was very sparse 
occurrence of natural root grafts between adjacent carnation plants.
—E. C. Gasiorkiewicz, Waltham.
Chemical Treatments for the Control of Forcing Lily Diseases and 
Their Effects on Production and Quality. Croft lily bulbs were 
treated with fungicides, Spergon, Vancide 51, Crag 974, and were grown 
in steamed and unsteamed soils. None of the chemicals was phytotoxic, 
nor did any reduce the production or quality of flowers. Fungus isolates 
were more numerous from unsteamed soil than from steamed soils. 
There was no reduction of root rot with the materials tested.
— E. C. Gasiorkiewicz. Waltham.
Effects of Antibiotics and Organic Fungicides, Especially the 
Newer, on the Survival, Rooting, and Subsequent Growth of Cut­
tings of Nursery Stock and of Eastern White Pine. Rooting of cuttings 
of American holly and Carolina hemlock was more improved by a com­
bination of the fungicide Captan (N-trichloromethylmercapto-4-cyclo- 
hexene-1,2 dicarboximide) and indolebutyric acid than by indolebutyric 
acid alone. Treatment of cuttings with the fungicide Dithane Z78 (zinc 
ethylene bisdithiocarhamate) increased the percentage of cuttings of Hex 
pedunculosa that rooted. The fungicide Zerlate (zinc dimethyldithio-
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carbamate) had a similar effect on the rooting of cuttings of Viburnum 
rhytidophyllum. The percentage of cuttings of Japanese yew that rooted 
was higher after the use of the fungicide Terraclor (pentachloronitroben- 
zene) with indolebutyric acid than after the use of indolebutyric acid alone. 
Rooting of cuttings of red cedar was improved by the fungicide Phygon 
(2,3-dichloro-l,4,naphthoquinone) when used with indolebutyric acid, 
but not by either alone. Cuttings of American arborvitae rooted in larger 
percentages after treatment with Phygon and indolebutyric acid than after 
treatment with either alone.
As used, probably at too great concentrations, the antibiotics Acti- 
dione and Streptomycin injured the cuttings of most species and failed 
to improve rooting.
Root cuttings and hardwood stem cuttings of beach plum failed to 
respond to treatments with either auxins or fungicides. Root cuttings of 
beach plum gave best results when made from the upper parts of roots of 
young plants, roots less than one-half inch in diameter, and planted ver­
tically with the proximal end above the surface of the rooting medium.
Rooting of cuttings of white pine was improved or hastened by treat­
ment with a mixture of Captan and talc 1:1 or by the fungicide Tersan 
(tetramethylthiuramdisulfide).
— William L. Doran.
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DEPARTMENT OF CHEMISTRY 
W. S. RITCHIE IN CHARGE
Production of Holocellulose from Nonwoody Plant Tissue. Among 
other uses, holocellulose is of value as a source material for the investiga­
tion of hemicelluloses. Production was effected by an aqueous sodium 
chlorite-acetic acid system under definite conditions. In order to prepare 
holocellulose which contains all the hemicelluloses, the following factors 
must be considered: the concentration of chlorite, the pH of the suspen­
sion, the temperature at which digestion is conducted, length of time 
digested, and previous extraction of sample with organic solvents. Diges­
tion with chlorite at the boiling point of water and previous extraction with 
an alcohol benzene (1-2) mixture reduce the yield very materially. Suc­
cessive chorite treatments at the boiling point of water seem to remove a 
constant amount of plant material per unit of time for at least four treat­
ments.
-—Emmett Bennett.
Spectrophotometric Characterization and Estimation of the Con­
stituents of Certain Naturally Occurring Substances with Special 
Reference to the Carbohydrates of the Plant Cell Wall. Our ob­
jective is to be able to indicate qualitatively the composition of natural 
products of a carbohydrate nature. Under definite conditions some carbo­
hydrates indicate maximum and/or minimum spectral absorption at wave 
lengths of approximately 256, 275, and 315 millimicrons. In general, 
absorption at these wave lengths is different for each sugar. Extinction 
coefficients thus have been established at the above wave lengths for each 
sugar usually found in the plant cell wall. These data seem to yield satis­
factory results when applied to mixtures of known carbohydrates. Appli­
cations to natural polysaccharides are in progress. In conjunction with 
the above approach, the use of anthrone as both a qualitative and quanti­
tative reagent has been studied. Inconsistent behavior of different lots of 
anthrone has detracted from the usefulness of this reagent; however, the 
reagent should be extremely useful.
-—Emmett Bennett.
In Vitro Studies on the Production of Volatile Fatty Acids from 
Single Substances of Known Structure, Particularly Carbohydrates 
by Microorganisms from Mature Bovine Rumen. Since short chain 
fatty acids are an important source of energy to the cow, it is desirable to 
ascertain the extent to which they are produced by single pure substances 
which are normally components of feeds. The project is just getting 
under way. In general, sufficient experiments have been conducted to 
warrant some standardization of procedures and techniques. Further 
comment is not warranted at this time.
—Emmett Bennett and .1. Murray Elliot, Departments o f  Chemistry 
and Dairy and Animal Science Cooperating.
Nature of Winter Hardiness in the Raspberry. (See report of 
Department of Pomology.)
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Boron as Related to Soil Fertility. Severe deficiency symptoms oc­
curred on Red Sims carnations in greenhouse soil benches. Sodium 
borate applied at the rate of one pound per 1000 square feet of greenhouse 
bench produced excellent recovery and normal flowers. Plant analysis 
indicates that two applications of one-half pound, or four applications of 
one-fourth pound each, would have produced plants containing a more 
adequate level of boron by providing a more uniform boron supply. Under 
greenhouse conditions, a major part of the initial one-pound application 
may be lost by leaching in the first month.
—Mack Drake.
Influence of Base Exchange Capacity of Soil and Plant Root, and 
of Exchangeable Ions in the Soil on Availability of Potassium and 
Other Cations. Marshall’s clay membrane studies indicate Ca to be more 
strongly bonded to montmorillonitic than to kaolinitic clay, and indicate 
that Ca activity is greatly depressed by the presence of small amounts of 
K. Rutgers tomatoes were grown with divided root systems: one-half of 
the roots were placed in a Ca-H clay system, and one-half in sand that was 
supplied with all nutrients except Ca. K should not affect Ca activity in 
this system. An equal supply of Ca was present at each percent Ca satura­
tion; for example, one-half as much 80-percent Ca clay as 40-percent Ca 
clay was used in a given system. Uptake of Ca confirmed Marshall’s Ca 
activity measurements, in that Ca uptake increased with percent Ca satura­
tion only in the zone above 60-percent Ca saturation for the montmoril­
lonitic system. With kaolinitic system, as much Ca was taken up at low 
as at high percent Ca saturations, showing that the former should be limed 
above 70-percent saturation, whereas the total amount of Ca and not 
percent saturation is important for the kaolinitic clay.
It was impossible to compare K uptake from K-H montmorillonite and 
K-H kaolinite, since all roots died in the absence of Ca—in fact, the 
transplanted roots lost Ca to the K-H montmorillonitic system.
—Mack Drake.
Yield and Mineral Composition of Forage Crops as Influenced by 
Soils and Soil Treatments. Effects of time and height of cutting as well 
as effects of N and K on yield, quality, and longevity of stand were studied. 
Early cutting of first harvest year alfalfa, Ladino-orchard yielded 2220 
pounds dry matter on May 25 as compared to 3860 pounds on June 16. 
Forage on June 16 was coarser and higher in fiber than on May 25. Re­
covery of early-cut plots (May 25) was much more rapid, producing a total 
of four cuttings as compared to three for the June 16 plots.
Two heights of cut, two inches and four inches, were made at each 
harvest date. Recovery was much more rapid for the four-inch height 
after the first harvest. Plots cut four inches contained more orchard 
grass and Ladino clover in May, 1956, indicating a relationship between 
height of cut and persistence.
—Mack Drake.
Effects of Nitrogen and Potassium Levels on Yield, Composition, 
and Longevity of Species. Nitrogen was applied in three equal (split)
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applications: spring, after first cutting, and after second cutting. Both 
yield and protein content were increased by nitrogen in second harvest 
year. Alfalfa-Orchard 7570 (O-N). 8330 (75-N), 9280 (150-N), Ladino- 
orchard 3240 (O-N), 3830 (37.5-N), 4620 (75-N). Second and third 
increments of K increased K content of forage but did not increase yield. 
Rates of N for 1956 are 0, 100, 200 in three split applications as follows: 
(1) 200 N rate: 1st application, 100; 2nd, 50; 3rd, 50 pounds N. (2) 
100 N rate: 1st application, 50; 2nd, 25; 3rd, 25 pounds N.
—Mack Drake.
THE CRANBERRY STATION 
EAST WAREHAM, MASS.
C. E. CROSS IN CHARGE
The 1955 cranberry crop on the State Bog totalled only 190 barrels, 
far below the normal. The subdivision of the bog by three roadwide 
dikes, the need for avoiding frost-flooding during the building of the dikes, 
and the contract-sanding of half the bog provide ample reasons for the 
reduced crop.
The Massachusetts crop reached a total of 546,000 barrels, and 
would have been a truly exceptional crop had not the flooding rains of 
Hurricane Diane wrought great damage to the young berries in mid-August. 
The national cranberry crop totalled 1,021,400 barrels, topping the million 
mark for the third time in history and for the third successive year. This 
heavy production has resulted in burdensome surpluses, a shift in research 
emphasis toward marketing and quality fruit, and widespread efforts by 
the industry to develop new products and increase the consumption of 
both fresh and processed products. In 1955 The Cranberry Institute was 
reactivated and enabling legislation was sought to permit the industry to 
write a marketing order on both fresh and processed cranberries. A 
Federal grade was established for fresh cranberries for the first time.
— C. E. Cross.
Weather Observations and Frost Forecasting. Eleven frost warn­
ings were issued in the Spring of 1955, and three in the fall. All were 
borderline, and very little frost injury occurred. The frost warning service 
was supported by 210 subscribers, covering about 10,000 acres of cran­
berry hogs. The outstanding weather feature of 1955 was Hurricane 
Diane, August 18-19. whose rains flooded over 2500 acres of cranberry 
bogs for as long as 100 hours. Three days of intense heat followed the 
storm, causing heavy losses on flooded areas. Hail fell in the cranberry 
area on June 16 and July 5, 8. and 10, but because of the local nature of 
the storms, losses were not great. Severe cold in December, 1955, caused 
9 to 12 inches of ice to form on flooded bogs, and two warnings of winter- 
killing conditions were issued. In late winter, heavy and persistent snow­
falls caused issuance of two warnings of oxygen-deficiency conditions.
— ./. R. Beattie and G. B. Rounsville.
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Cranberry Disease Investigations. On April 1, 1955, a preliminary 
keeping-quality forecast was issued, indicating "fair to poor keeping- 
quality for 'early-water’ cranberries in 1955.” On June 7, 1955, the 
final keeping quality forecast was issued: "rather poor keeping quality for 
'early-water’ cranberries . . . The general keeping quality of the 1955 
crop must be rated as poor or very poor. It is, however, only fair to point 
out that losses were often heavy on both "late-water” and fungicide- 
treated bogs and that the August heat and floods were responsible for 
much of the trouble.
— C. E. Cross and G. B. Rounsville.
Weed Control in Cranberries. Spectacularly selective control of many 
cranberry bog weeds has been given by 3-amino-l,2,4-triazole. Cranberry 
vines and their fruit are essentially uninjured when sprayed before 
June 1 or after July 15 with nine or even twelve pounds of chemical per 
acre. At the nine-pound rate, poison ivy, cut-grass, cottongrass, giant 
reed, horsetail, Dulichium, some rushes and possibly some annual grasses, 
asters, pitchforks, and others are nicely controlled. Extensive testing 
and sampling of fruit to determine residues, possible effects on keeping 
quality, taste, and toxicity are under way in the hope of gaining early 
authorization to recommend the material.
Copper sulfate at 20 pounds in 100 gallons of water at 600 gallons 
an acre gives excellent selective control of sphagnum moss.
Iron sulfate mixed with sodium chloride 4:1 and scattered dry at 20 
pounds a square rod gives very promising selective control of wild bean 
when applied in June and July.
— C. E. Cross and I. E. Demonranville.
Flooding Management in Cranberry Bogs. The State Bog was suc­
cessfully divided into four sub-equal sections by the construction of three 
roadwdde dikes out of material dug from a new lateral flooding and drainage 
canal. During the winter of 1955-56, two areas were kept flooded in 
keeping with conservative practice, and two were flooded only during the 
most extreme weather. No winter-killing was observed on any area. In 
the Spring of 1956, two areas were "drawn early” (March 20), and two 
were "late-held.” The latter were flooded April 12, and one area was held 
until May 29, the other until June 5. All areas will be observed for size 
of crop, size of berries, and for keeping quality in the Fall of 1956.
— C. E. Cross.
Injurious and Beneficial Insects of the Cranberry. Prevalence of 
cranberry insects during the 1955 season. Sparganothis sulfureana, a 
cranberry pest hitherto of very minor concern in Massachusetts, appeared 
in damaging numbers in Plymouth County. Blackheaded fireworms and 
tipworms were also prevalent.
T e s t in g  o f  In s e c t ic id e s . Spargonothis sulfureana larvae were 
not controlled with any of the following: 3 gallons of a 9-percent DDT 
concentrate spray applied from the air; ground-applied sprays of 2 pounds 
of 50-percent DDT, TDE, or methoxyehlor; or 2.5 pounds of 25-percent 
malathion wettable powder in 100 gallons of water applied at 400 gallons 
per acre. Only 50-percent of nearly full-grown second generation S.
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sulfurcana larvae were killed with a spray of 2 pounds of 15-percent para- 
thion per 100 gallons. Mealy bug crawlers, Phenacoccus flaveolus, were 
controlled with an application of 800 gallons of kerosene per acre applied 
just after eggs hatched in May.
— W. E. Tomlinson, Jr.
Blueberry Insects. Fifty pounds of 4-percent malathion dust controlled 
blueberry maggot on cultivated blueberries.
— W. E. Tomlinson, Jr.
Strawberry Insects. A prebloom spray of one pint of 18.5 percent endrin 
emulsifiable concentrate per 100 gallons controlled cyclamen mites on 
strawberries.
— W. E. Tomlinson, Jr.
Fertilizer Requirements of Cranberry Plants. Potash from potassium 
chloride and potassium sulfate was applied at several rates, but no response 
or deficiency has so far been observed in cranberry vines.
—F. B. Chandler and W. G. Colby.
Cranberry Bog Moisture Relation Studies. Drainage tubing drawn 
into cranberry bogs with an attachment on a Ferguson subsoiler has suc­
cessfully removed water from tight cranberry soils. Overhead irrigation 
was again applied to one acre of State Bog. But floods, not drought, 
featured the 1955 growing season, and no significant results were achieved.
—F. B. Chandler and C. E. Cross.
Cranberry Breeding. A half-acre section of the State Bog has been re­
built and planted with all the named, parent varieties used in breeding, 
and with the sixteen most promising selections from the crosses.
—F. B. Chandler and I. E. Demoranville.
Small Fruit Disease Investigation. Fungicide Trials. Ferbam, zineh, 
and captan, applied twice at 2 pounds per 100 gallons, reduced cranberry 
fruit rots. Two applications of 13 pounds of zineb in 13 gallons of water 
per acre or in 37 pounds of talc per acre, applied by helicopter, reduced 
cranberry fruit rots, whereas 13 pounds of ferbam in 37 pounds and 62 
pounds of talc, per acre did not reduce fruit rots. Ferbam, zineb. and cap- 
tan, applied twice by mist blower at one pound per gallon, 13 gallons per 
acre, reduced fruit rots within 20 feet of the blower but were ineffective 
at 60 and 100 feet from the blower.
Keeping quality. Both early and late-drawn Early Black cranberries 
kept poorly in 1955. Late-drawn Howes rotted much less than berries 
from early-drawn bogs. Loss of Early Blacks averaged from 25 to 30 per­
cent, and loss of early-drawn Howes was close to 25 percent, whereas late- 
drawn Howes rotted less than 5 percent.
— B. M. Zuckerman.
Blueberry Diseases. A new root gall disease on blueberry has been 
found and described. Search for the causal agent continues.
•—B. M. Zuckerman.
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Quality and Condition of Fresh Cranberries in Retail Markets.
Two hundred and fifty-eight samples of fresh cranberries were collected 
from the seven chief packing houses in Massachusetts and carefully ex­
amined for decay, bruises, scars, size, color, and weight. They averaged 
97 percent sound and good fruit.
Two hundred and six samples of fresh cranberries were collected in 
retail stores in Kansas City, Chicago, Cincinnati, Detroit, New York, and 
Boston, and examined as above. These showed an average of nearly 25 
percent soft fruit, a large percentage of underweight packages, and gen­
erally poor condition. Wherever refrigeration was used, the berries were 
in better condition.
— J . R. Beattie and 1. E. Demoranville.
DEPARTMENT OF DAIRY AND ANIMAL SCIENCE 
D. J. HANKINSON IN CHARGE
Mineral Elements in Cows’ Milk. Milk from six cows fed alternately 
for a four-month period on a control ration and on one containing a sili­
con supplement (sodium silicate) was analyzed photometrically for its 
silicon content. The control samples averaged 1.43 milligrams of silicon 
per liter; the samples obtained when the cows received the supplement 
averaged 1.39 milligrams per liter. Wide variations were noted from month 
to month and between individuals. Feeding of the supplement did not 
consistently or significantly increase the silicon content of milk. Re­
gardless of breed, group, or treatment there was an unexplained but 
definite and significant decrease in the values as the season and the stage 
of lactation progressed.
— J . G. Archibald and H. Fenner.
Quality in Roughage. In the silage investigation phase of this project 
the following facts have been noted:
1. Kylage used on 120 tons of chopped grass in an upright concrete 
silo produced excellent quality silage with a considerably lower dry matter 
loss (12 percent) than when used in the same silo the previous season 
(21 percent). The lower loss is attributed to a somewhat more mature 
crop in 1955 than in 1954.
2. Sodium metabisulfite used on 154 tons of chopped grass in a 
trench produced good quality silage, but dry matter losses were high 
(30 percent), due, it is thought, to too-high temperatuers. In our exper­
ience, much higher temperatures have been recorded in trenches (140° F. 
or more) than in upright silos, where the maximum has been 100° F. or 
less.
3. Use of either sodium metabisulfite or Kylage on baled grass in a 
trench was not a success, whether applied through a metering device 
mounted on the baler or sprinkled on each tier of bales as they were 
placed in the trench.
4. Two years’ experience with a glass-lined steel silo using no 
preservative resulted in poor quality silage, with high pH (4.8); high
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butyric acid (4.2 percent) and low lactic acid (0.7 percent). Dry matter 
losses were rather high: 22.5 percent in 1954, and 23.4 percent in 1955.
In the investigations of feeding value of different hays for milk pro­
duction which were initiated a year ago, it is still too early to draw definite 
conclusions. However, progress thus far shows that with 16 cows over a 
16-week period, the hay designated as No. 1 and consisting of one-third 
legumes (Ladino clover or alfalfa) and two-thirds brome grass or orchard 
grass, produced about 10 percent more milk (4 percent F.C.M.) on equal 
dry matter consumption than hay No. 2, which consisted almost entirely 
of grasses (timothy, red top, and Kentucky blue grass). Digestion ex­
periments with eight of the cows showed that this difference was probably 
due to a higher digestibility of the dry matter and energy of hay No. 1. 
Digestion coefficients for these nutrients in hay No. 1 and hay No. 2 were, 
respectively, dry matter, 61.8 and 57.3; energy, 61.7 and 58.0. Digesti­
bility of protein, 64.2, was identical for the two kinds of hay. Although 
there was a definite trend in favor of hay No. 1, none of the differences 
were statistically significant. Hay alone was fed, as inclusion of concen­
trates would tend to obscure any differences between the two kinds of hay. 
— J. G. Archibald, E. Bennett, M. L. Blaisdell, It . G. Colby,
M. Drake, H. Fenner, D. M. Kinsman, J. W. Kuzm.eski, and 
J. Vengris.
Causes and Prevention of Reproductive Failures in Dairy Cattle-
In this study 110 cows and heifers have yielded 81 timed embryos plus 
tissues from the uterus, placenta, corpora lutea, and adrenal glands. In 
terms of reproductive performance, 55 head were classified normal, 21 
head definitely abnormal, and 29 head were intermediate.
Preliminary standards of development for normal bovine embryos 
between 16 and 26 days have been established. A study of the differences 
that exist among tissues from normal and abnormal cattle will aid in es­
tablishing the relative importance of the ovaries, adrenals, uterus, placenta, 
and embryo in functional infertility and should permit more specific steps 
to be taken in preventing and correcting breeding difficulties.
— R. C. Foley and J . S. Green stein.
Physiology and Reproduction of Dairy Cattle. The proteins in cattle 
blood are being studied by electrophoretic analysis to determine whether 
changes in distribution patterns can be correlated with the reproductive 
state.
Treatment of ewes during May and June with combinations of pro­
gesterone and gonadotropin has permitted breeding during the normal 
anestrual season, with several lambs being born in late October and early 
November.
IF. G. Black.
Relation of Certain Physiological Factors to the Productive Capacity 
of Dairy Cattle. Protein-bound iodine in blood serum (a measure of 
thyroid gland activity and metabolic stale) is being studied in all ani­
mals in the University dairy herd to determine whether this index is
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correlated with the productive ability of the individual and, if so, whether 
it may be used as an aid in selection of high-producing dairy cows as calves.
— W. G. Black and P. A. McConnell.
Effect of Various Silages on Fatty Acid Levels in the Mature Bovine 
Rumen. Corn silage, when fed to replace part of the hay in the ration, 
increased total fatty acid concentration. Hay-crop silage (no preservative) 
did not have this effect, but it increased the relative proportion of "butyric 
and higher” acids, and decreased that of propionic and acetic acids. As 
the sole roughage, corn silage when compared with hay-crop silage resulted 
in greater total fatty acid concentration, smaller relative proportions of 
"butyric and higher” acids and acetic acid, and a greater proportion of 
propionic acid.
— J . M. Elliot,
Feeding-Management Practices in the Utilization of Cooked Gar­
bage for Pork Production. The almost complete lack of information on 
garbage as a feed for hogs and the need for answers to the many questions 
from garbage feeders have prompted this study. Samples of cooked gar­
bage have been taken for a year at seven different farms throughout the 
state in an attempt to analyze its nutritive value. The analyses on the 
following are still in progress: moisture, protein, fat, fiber, ash, salt, 
calcium, phosphorus, iron, lead, zinc, niacin, choline, carotene, thiamine, 
riboflavin, and pantothenic acid.
—L. N. Baker.
Relative Merits of Various Measures of a Dairy Sire’s Transmitting 
Ability. The objective of this project is to determine what type of a herd 
average would be the most useful as a measure of a sire’s breeding merit. 
Four are under study as well as the actual herd average; namely, the lacta­
tion average of stablemates of the same age, year, six months’ season, and 
period of freshening.
Data consisting of 28,000 production records from 250 D.H.I.A. herds 
in New England and New York State are being obtained. An analysis of 
variance will be computed on the l.B.M. 602A calculator to determine 
the variance components. From these components, the accuracy of the 
measures will be determined. This is the first research project to make 
use of newly installed l.B.M. equipment at the University. It is hoped 
that other research applications will be suggested by this study.
—S. N. Gaunt and M. M. Goodwin.
Germicidal Agents for Agricultural Use. New ampholytic surface 
active compounds, which combine anionic and cationic activity in one 
compound, have been investigated for their germicidal properties. These 
products showed no distinct advantages over either quaternary or iodophor 
germicides.
The germicidal properties of a stabilized chlorine dioxide solution 
have been studied. Treating the wash water for cottage cheese and for 
eggs with this material improved the keeping properties of both products.
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Stabilized chlorine dioxide appears to be an effective germicidal agent in 
an acid-type cleaner-sanitizer.
— W. S. Mueller and A. Jarvesoo.
Effect of Feeding; Antioxidant (Cacao Shell) on the Keeping Proper­
ties of Frozen Poultry. The observation at this Experiment Station 
that the antioxidant in cacao shell was transmitted by the cow into the 
milk from the feed stimulated interest in feeding cacao shell to poultry. 
In cooperation with the Poultry Science Department, feeding tests have 
been completed to determine the effect of 3 percent of cacao shell in 
the ration on the keeping properties of frozen poultry. Birds have been 
in cold storage (0° F.) for approximately one month, which is too short 
a time for evaluating the effectiveness of the antioxidant. However, 
obvious differences in skin and shank pigmentation were noted in favor 
of the antioxidant-fed birds.
— W. S. Mueller and A. Jarvesoo, in cooperation with 
D. Anderson. Poultry Science Department.
Effect of Processing Procedures on the Characteristics of the 
Dairy Product “ Half-and-Half.”  This project was initiated July 1, 
1956 for the purpose of determining the optimum conditions for processing 
half-and-half, both with and without added nonfat milk solids, to produce 
a product of maximum viscosity, stability, and consumer acceptance.
—F. W. Potter.
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DEPARTMENT OF ENTOMOLOGY 
C. P. ALEXANDER IN CHARGE
European Corn Borer Control. Following a schedule of three applica­
tions at seven-day intervals, Malathion, Ryania, and DDT sprays, and 
Malathion (granulated) and DDT dusts checked corn borer damage suf­
ficiently to allow 97 to 100 percent of borer-free ears. Only 19 infested 
ears per 1,000 were found in treated plots, compared with 141 per 1,000 
in unsprayed checks. This differential occurred with an average attack 
of only two borers per stalk in unsprayed plots. Records of harvested 
corn showed an increase in total yield in treated plots over those in un­
sprayed checks.
— A. I. Bourne.
European Red Mite Control. In one application to apples (pink), the 
experimental Miticide, Compound 923, prevented any significant presence 
of European red mite throughout the entire summer. A compound 
FW293 in pink, calyx, and second cover sprays gave equivalent control 
of red mite. Chlorobenzilate and Ovotran in three applications prevented 
any commercial injury throughout the season. Unsprayed trees showed 
severe red mite attack, reaching a peak of 1,100 mites per 50 leaves in 
late July, and severe bronzing of foliage occurred by mid-July.
— A. 1. Bourne.
Potato Spraying Experiments. Rohm and Haas Company Z-78 (Di- 
thane) as a fungicide fortified with DDT at peaks of flea beetle attack gave 
excellent protection through the season and kept the vines green and 
vigorous. Neither this material nor any other could withstand the heavy 
downpours of rain, the backlash of the two Hurricanes "Connie” and 
"Diane,” which furnished over 15 inches of rain within a 10-day period. 
In studies of flea beetle control two applications of DDT, Dieldrin, Endrin, 
and Heptachlor gave over 90 percent control of the beetles. No evidence 
of flea beetle resistance to any of these insecticudes was noted.
— A. 1. Bourne.
Control of Onion Thrips. Dieldrin, Endrin, and Heptachlor, dry and 
wettable, and as emulsions, with Triton 1956 as wetting agent in all cases, 
gave almost complete initial kill of thrips on all parts of the plants. After 
one week, Dieldrin and Endrin and Heptachlor plots showed almost no 
reinfestation. Even after a two-week interval there was no recovery in 
Dieldrin plots, and almost the same protection followed the use of Hep­
tachlor. Thrips were beginning to build up slowly in the Endrin plots. 
Both dry wettable powder and emulsion form seemed to give essentially 
the same control and protection. Blackleaf 40 with pine tar soap as a 
spreader-activator gave very quick initial kill, but no lasting protection. 
Chlordane and Heptachlor dusts gave a quick knockdown of thrips actually 
touched by the dusts, but a sufficient number escaped to allow a consider­
able build-up within a few days.
— A. 1. Bourne.
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Forage Crop Pests. Surveys of alfalfa fields throughout the three valley 
counties indicated marked differences in insect populations from field to 
field, even in close proximity. One alfalfa looper not previously reported 
was found in most of the fields checked. Lygus bugs, leafhoppers, and 
aphids were common in most fields. Evaluation of "'Weaver’s” method 
of forecasting spittle bug sprays proved fairly accurate, but requires taking 
temperature readings fairly close to alfalfa fields. The project will be 
expanded in size and scope for 1957 into a Northeastern Regional Project 
NE-36. Entomology is cooperating with Agronomy, Chemistry, and 
Dairy and Animal Science.
—F. R. Shaw and A. 1. Bourne.
Control of Insects on Cucurbits in Relation to Yield and Quality.
Endrin dust, both 1 percent and 2 percent, with 7 percent Captan gave 
outstanding control of squash borer in summer squash and Hubbard 
squash. Yields of cucumber, summer squash, and Hubbard squash were 
significantly better from plants treated with rotenone-copper and Endrin- 
Captan dust than with methoxychlormaneb, Dieldrin-Captan, or lindane- 
copper dusts. In taste tests on cucumber and Hubbard squash, plants 
treated with Isodrin-Captan dust were uniformly less acceptable compared 
to those treated w7ith rotenone, Endrin, Dieldrin, or methoxychlor. 
Analyses by the Shell Development Co. on summer squash grown in this 
project following three applications at 0.5 pound per acre showed residues 
of Endrin equal to 0.17, 0.15, and 0.12 p.p.m. at 7, 14, and 21 days after 
treatment. On cucumbers, the residue after 14 and 21 days was less 
than 0.1 p.p.m.
— W. D. Whitcomb, Waltham.
Control of Injurious Insects and Mites in Greenhouses with Aerosols.
The systemic phosphate, demeton, was more effective than parathion on 
red spider mites resistant to phosphate miticides. Nonphosphate miticides 
such as chlorobenzilate and Aramite wTere significantly more effective in 
two applications than alternate applications of a phosphate and nonphos­
phate miticide.
— IF. D. Whitcomb, Waltham.
Control of Plum Curculio. Under 1955 conditions, the omission of the 
calyx application permitted about 10 percent more injury by the plum 
curculio to apples than the omission of the first or second cover treat­
ments. Methoxychlor 3 pounds, 50-percent wettable powder, was 4 per­
cent more effective than one-half pound, 50-percent Dieldrin wettable pow­
der. Endrin emulsion, Endrin wettable powder, and Diazanon wettable 
powder were ineffective.
— W. D. Whitcomb, Waltham.
Apple Maggot Control. Soil treatments with Dieldrin were more 
effective when applied in the fall just before the maggots entered than 
in the spring, preceding fly emergence. Spraying with 50-percent Perthane 
wettable powder, 2 pounds per 100 gallons, was significantly effective.
— W. D. Whitcomb, Waltham.
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Investigation of Materials Which Promise Value in Insect Control.
a. To control cabbage maggot in early cabbage, dusts of Aldrin, 
Dieldrin, heptachlor, and Endrin, applied at beginning of oviposition, 
were more effective than pre-transplanting soil treatments of the same 
materials. Two applications of dust, seven days apart, were not sig­
nificantly better than one application.
b. To control cabbage maggot in late turnips, 1.5-percent Dieldrin 
dust and heptachlor in pre-planting treatments at 3 pounds actual toxicant 
per acre were effective on turnips harvested before September 15. Turnips 
harvested after September 15 required additional treatments to protect 
against the third generation of the insect.
c. Pest control in a "model” vegetable garden was very satisfactory 
when using a formulation of malathion, methoxychlor, and zineb. Spray 
was more satisfactory on sweet corn, cabbage, broccoli, potatoes, and toma­
toes; dust was best on beets, carrots, onions, and beans.
— W. D. Whitcomb, Waltham.
Effect of Modern Pesticides on Pollinating Insects. Malathion, 
DDT, methoxychlor, and glyodin were toxic on honey bees and bumble 
bees when used in direct application. Dieldrin was moderately toxic; 
lead arsenate was not toxic.
— Donald J . Sutherland, W'altham.
Use of Systemic Insecticides to Control Insects on Ornamental 
Trees and Shrubs. When applied in a saturated band to the trunk of 
trees, demeton, thimet, and isolan at concentrations of 0.2 percent and
0.4 percent were effective against the birch leaf miner for 30 days but 
not for 60 days.
—James H. David, Waltham.
Control of Insect Pests of Shade Trees and Ornamental Shrubs.
In order to meet the needs of arborists, landscape gardeners, nurserymen, 
tree wardens, moth superintendents, and property owners, this project 
is directed toward evaluating the newer insecticides and miticides, and 
also toward determining the extent of pesticide injury on different plants.
INSECT CONTROL TESTS (WITH HYDRAULIC SPRAYERS)
The quantities of pesticide given in parentheses are the amounts 
applied per 100 gallons of water. None of the materials listed here in­
jured any of the plants sprayed.
Applications during foliage season.
Maple bladder-gall mite: Excellent mortality of mites resulted within 
the galls. Further enlargement of the galls was prevented with an applica­
tion of a 57-percent malathion emulsifiable liquid (1.5 pints) after the 
galls had started to develop.
Birch lea f miner: Complete mortality of grubs resulted within the 
mines from an application of a 57-percent malathion emulsifiable liquid 
(2 pints).
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Spruce mites: Excellent control resulted from an application of a 
25-percent Karathane wettable powder (1 pound).
Aphids (Myzocallis ulmifolii (Monell) ) on elm: Excellent control 
resulted from an application of a 25-percent malathion wettable powder 
(2 pounds).
Mites (several species) on elm: Good control of mites resulted from 
an application of a 25-percent malathion wettable powder (2 pounds). Bet­
ter control of mites was had with a 15 percent aramite wettable powder 
(1.6 pounds), but it did not control aphids.
Elm lea f beetle: Excellent control of the young grubs resulted from 
an application of a 24 percent methoxychlor emulsifiable liquid (2 pints).
SPRAY INJURY TESTS ( WITH HYDRAULIC SPRAYERS)
The U.S.D.A.’s 2-percent DDT emulsion spray that was developed 
for dormant applications in elm bark beetle control work, when mixed with 
a superior-type spray oil (3 gallons) for possible use against scale insects, 
did not cause any noticeable injury to a number of different dormant 
hardwood plants or needle-leaved evergreens. In actual practice, such 
plants might be wet by spray when tall elms are sprayed along town streets; 
so lack of phytotoxicity is to be desired in such a spray.
MITE CONTROL TESTS ( WITH A MIST BLOWER)
The amounts of pesticides in parentheses are per gallon of water- 
diluted spray. No spray injury was noticed after any of these applications.
Spruce mites: Good control was had on plants 25 feet tall with a 
57-percent malathion emulsifiable liquid (one-half pint).
Mites (several species) on elm: Control was fair on trees up to about 
50 feet high, but above that height control w^ as less with a 57-percent 
Malathion emulsifiable liquid (one-half pint). In comparison with gypsy 
moth spraying, very large amounts of spray had to be thoroughly applied 
to each tree.
— W. R. Becker.
Spraying Individual Pine Logs to Keep Out Borers. The objective 
o ^ th e ^  experiments is to help the lumbering industry prevent losses 
caused—fey- wood-boring insects that ^damage uu^ is^ mL sawlogs ]-. mi 
seasoned sawlogs are logs- that., for ¿om» reasonT^annoD be sawed into 
lumber or put into ponds before the insects attatk them in the spring 
and summer.
On Cape Cod, where pine bark and wood-boring insects have been 
abundant, a 0.4 percent (by volume) gamma isomer content BHC emul­
sion spray (diluted in water) was applied only once to pitch pine logs 
that were freshly cut the same day in late June. It gave complete protection 
against round-headed borers, ambrosia beetles, bark w’eevils, and bark 
beetles through the time the logs were examined in late October. The 
logs were thoroughly sprayed until the liquid began to run off. A 0.2 
percent gamma BHC emulsion gave almost complete protection. Elat­
headed borers were too scarce for a suitable test.
At the Cadwell Forest in Pelham, comparable protection of white 
and red pine logs against these insects resulted when the same sprays 
were similarly applied only once to winter-cut logs just before the insects
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became active in early May. These tests confirm results obtained in 
previous years at the Mt. Toby Forest in Sunderland.
To test the residual qualities of BHC emulsions, the trunks of living 
white pine trees at the Mt. Toby Forest were sprayed in the early Spring 
of 1954 with different concentrations of BHC emulsions, including 0.025, 
0.05, 0.1, 0.2, 0.4, and 0.8 percent gamma isomer content. Of those trees 
immediately made attractive to borers by deep girdling, only the 0.2, 0.4, 
and 0.8 percent gamma isomer sprayed trunks remained free of bark and 
wood-boring insects until autumn. When trees of each group sprayed in 
1954 were made attractive to borers in the early spring of 1955 by felling, 
only the 0.4 and 0.8 percent gamma isomer sprayed trunks remained prac­
tically free of insects until autumn. No spray injury was noticed on any 
of the pines during the year they remained alive.
— TV. B. Becker, in cooperation with the Department o f  
Forestry and the District Forester’s Office o f  the State 
Department o f  Natural Resources in Barnstable County.
Effect of BHC Log Spraying on the Grade-Yield of Lumber Sawed 
from Hurricane-Felled White Pines. The objective of this experiment 
was to compare the value of lumber from logs that were protected against 
borers throughout the summer with that of lumber from unprotected logs. 
In a stand of white pine that had been badly damaged by a hurricane at 
Pembroke in the Autumn of 1954, thorough wetting of 80 individual white 
pine sawlogs with a 0.4-percent gamma isomer content BHC or lindane 
emulsion spray (diluted in water) in the early Spring of 1955 gave com­
plete protection against all wood-boring insects and also gave excellent 
protection against all bark-boring insects until autumn. Grading all 
lumber (over 2000 board feet) from the sprayed logs the day after it was 
sawed in mid-November of 1955 resulted in no downgrading due to worm 
holes. On the other hand, almost 70 percent (about 900 board feet) 
sawed from the unsprayed logs was downgraded one to three grades because 
of worm holes. Although a small amount was downgraded from the more 
valuable No. 2 and No. 3 common grades to No. 4 common grade, by far 
the largest portion of it was downgraded to No. 5 common, a grade that is 
usually not sold with profit in the lumber industry. More downgrading 
was caused by the large wTorm holes of round-headed borers than by the 
iny, dark-stained, pinworm holes of ambrosia beetles. The lumber from 
he sprayed, insect-free log showed less stain than the lumber from the 
unsprayed, insect-damaged logs.
— TV. B. Becker, Department o f  Entomology, and 
H. G. Abbott, Department o f  Forestry.
Studies of the Insect Vectors of Dutch Elni Disease.
Effect o f  Some Toivn Spraying Practices on Twig Feeding by Elm Bark 
Beetles. In continuing our cooperation with municipal authorities, tests 
were conducted in three more cities to estimate the effectiveness of their 
Dutch elm disease spraying program in preventing the twig feeding by elm 
bark beetles, which results in inoculation of healthy elms with the Dutch 
elm disease fungus. Such tests are the standard method of evaluating spray 
materials and methods of application for Dutch elm disease prevention,
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aside from recording the number of trees that become infected over a 
period of years. In two of the cities results were poor; in one city results 
were only fair. In no instance to date has protection closely approached 
that obtained by very careful application of the large amounts of DDT 
emulsion sprays required to give the long lasting, high degree of protec­
tion necessary for this work.
Spraying Standing Elms to Prevent Breeding by Elm Bark Beetles (Hy­
draulic Spray Applications). Both one-percent and two-percent DDT 
emulsion spray applied thoroughly to the trunk and branches of standing 
elms (approximately 65 feet tall) in the Spring of 1954 prevented beetles 
from breeding in the bark throughout 1954 after the elms were killed on 
August 12. However, only the 2-percent DDT spray (applied in 1954) 
prevented breeding throughout 1955 in trees felled on May 10. The effect 
of these sprays on beetles emerging from standing trees that are already 
infested is being studied.
— W. B. Becker.
FEED , FER T ILIZ ER , AND SEED CONTROL SERVICES
JOHN W. KUZMESKI IN CHARGE
The feed, fertilizer, milk testing, and seed laws are administered as 
one service, and the operations of each, with the exception of the milk 
testing law, are reported in annual control service bulletins.
Under the milk testing law, 6,887 pieces of Babcock glassware were 
calibrated, and 145 certificates of proficiency in testing were issued. All 
milk depots and milk inspection laboratories in the Commonwealth were 
visited at least once to check apparatus and general conduct of the work.
In addition to the regulatory work, the Feed, Fertilizer, and Seed 
Control laboratories have examined feeds, fertilizers, seeds, and other agri­
cultural materials for citizens of the Commonwealth without charge, 
whenever the results were considered of interest to the general public or 
to the Control Services.
Considerable work has been done on research projects in cooperation 
with other departments of the University. Nine departments and the 
Extension Service submitted 728 samples for analysis. The results of 
this work are reported by the departments originating the projects.
Thirty-three cases of animal poisoning were referred to the Control 
Service. Most of the samples were received from the Veterinary Science 
Department, although a few came from individual veterinarians. These 
samples were subjected to microscopic and limited chemical examination. 
The most common poisons found were lead from paint and arsenic from 
insecticides or weed-killers.
In the Soil Laboratory 1,679 samples were tested.
In cooperation with the State Purchasing Agent, 940 samples of feed 
delivered to State institutions were examined. These feeds are mixed 
according to specified formulas, and are accepted or rejected according 
to the Control Service recommendations.
Thirty-two samples of water wax were tested for the University 
Purchasing Agent.
ANNUAL REPORT, 1955-1956 39
DEPARTMENT OF FLORICULTURE  
C. L. THAYER IN CHARGE
Effect of Iron Chelators and Chelated Iron on Nutrition of Roses.
Applications of a chelating agent, Na3EDTA at rates of 0.8, 4.0, and 20 
ounces per 100 square feet of soil area, superimposed over three phos­
phate levels of 3, 9, and 27 pounds prior to planting, caused mild injury 
to plants at the 4.0-ounce rate and severe injury at the 20-ounce rate. 
Chelated iron NaFeEDTA applied at the rate of 4-J^ ounces per 100 square 
feet caused no injury.
Data from experimental plots show that when the chelating agent 
was applied at lower rates or when chelated iron was used, flower produc­
tion was increased from one to two flowers more per plant over the con­
trols. This increase in flower production was substantiated further by 
data for two years under commercial greenhouse cultural conditions.
— Harold E. White, Amherst.
Effect of Nutrient Elements, Light, and Temperature on Growth 
of Carnations. The cause of abnormal flower bud development in car­
nations was positively identified as a boron deficiency, since additions of 
boron in various mixtures to plants originally displaying symptoms cor­
rected the deficiency. The following symptoms tvere observed on plants 
in boron-deficient soil: a partial or complete ring of injured cells in the 
epidermis of the calyx, a decrease in normal petal number, a prominent 
display of the pistils, epinastic curvature during development of the calyx, 
complete abortion of the terminal buds, vigorous development of vegeta­
tive axillary shoots immediately below the aborted terminal bud, and a 
reduction in internode length.
Tissue analysis indicated that normal plants contained approximately 
twice as much boron and one-half as much calcium as deficient plants. 
The calcium/boron ratio was 1500 for deficient plants and 400 for normal 
plants. In sand culture, optimum growth occurred at boron concentra­
tions ranging from 0.1 to 5 ppm. In a study of trace element mixtures, 
no boron deficiency symptoms were observed after 14 months in plots 
treated regularly with a soluble 12-12-12 fertilizer containing trace ele­
ments or with two different fritted trace element mixtures applied at 50 
and 100 pounds per acre. Boron deficiency symptoms on the check plants 
were observed eleven months after planting. The percentage of calyx­
splitting was two to three times greater with deficient plants than with 
normal plants.
Low and high applications of DTPA chelated iron increased produc­
tion of carnation flowers by 8 percent and 14 percent. This higher pro­
duction wras offset by 11 percent and 52 percent increases in calyx-splitting.
Production and the timing pattern were not affected by lighting car­
nations intermittently during the night, but quality as measured by weight, 
thinner stems, and longer internodes was decreased.
—,/. W. Mastalerz, Waltham.
Factors Affecting the Rates of Respiration, Water Absorption, 
and Transpiration of Cut Flowers. In cut roses, approximately 50
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percent of the total transpiration was from the leaves, the remainder from 
the flower and stem. Water absorption, transpiration, and the life of cut 
roses and carnations were markedly reduced as a result of injury to stem 
tissues by constant water temperatures greater than 85° F.
— /. W. Mastalerz, Waltham.
Low Temperature Storage of Cut Flowers and Cuttings. Propaga­
tion under interrupted mist did not affect the storage life or quality of car­
nation cuttings during or after storage at 31° F. The quality of carnation 
flowers stored at 31° F. was maintained by increasing the relative humidity 
in the storage container.
— J. W. Mastalerz, Waltham.
Effect of Steam-Sterilization on Massachusetts Greenhouse Soils.
Five soil treatments, steam-sterilized and sampled at periodic intervals 
for two and one-half months, were analyzed for seven elements, pH, and 
soluble salts. Elements identified, except the nitrates and ammonia, 
had the same availability relationship regardless of treatment. Proper 
soil preparation controlled excessive ammonia and soluble salts production.
—F. J . Campbell, Waltham.
Timing of Carnation Production. Data for two years on benching 
rooted cuttings at specified periodic intervals and giving the plants a 
single pinch or topping did not significantly change the usual seasonal 
cycle at which peaks of greatest flower production occur. Flower pro­
duction per plant decreased in proportion to how late the plants were set 
and pinched.
In the 1954-55 season, the planting periods were at weekly intervals 
between May 14 and June 18. The single pinch was made four weeks after 
planting, the period covered extending from June 15 to July 20. In the 
season of 1955-56, planting was done at biweekly intervals between April 
27 and July 6. The period of pinching extended from May 31 to August 9.
— Harold E. W hite.
The cooperative experiment to determine the effect of a single pinch 
on timing with biweekly planting dates from April 27 through July 6 indi­
cated a sharp production peak in the fall followed by relatively low pro­
duction until a second peak during the late spring and early summer months. 
Rooted cuttings benched directly after June 20 produce few or no flowers 
until late December or early January and do not develop a sharp produc­
tion peak until early summer.
J . W. Mastalerz, W altham.
Relationship of Nitrate Fertilization to the Age of Floricultural 
Crops. A delay in liquid feeding for one and two months followed by 
biweekly feedings, as opposed to liquid nitrate feeding at planting date on 
initially low and high nitrate level soils for snapdragons, indicated a slight 
decreasing effect on the ultimate plant weight but not on stem length and 
number of florets and buds produced.
— F. .]. Campbell, Waltham.
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Effect of Light on Prolonged Chrysanthemum Bloom and Change 
of Flowering Habit. Urea-formaldehyde fertilizers, particularly a 6-10-4 
commercial compound with 80 percent of the nitrogen in the urea-formalde­
hyde form, were a satisfactory source of nitrogen for potted chrysanthe­
mums. The effectiveness of these fertilizers was not decreased in sterilized 
soil. High application rates of urea-formaldehyde nitrogen and super­
phosphate were necessary to produce potted chrysanthemums in peas 
and perlite rather than in soil.
A spray application of 400 p.p.m. of maleic hydrazide was effective at 
a substitute for manual pinching in breaking apical dominance of potted 
chrysanthemums. No relationship was observed between the inconsistent 
results obtained with maleic hydrazide and such factors as temperature, 
relative humidity, day-length, and age of the plant.
— /. W. Mastalerz and F. J . Campbell, Waltham.
Response of Snapdragons to Day-length and Temperature.
Snapdragons at a stage of maturity measured by four to eight leaves were 
most sensitive to increased day-length. Day-length increased with arti­
ficial light reduced the height, weight, and time to flower.
— J. W. Mastalerz and F. W. Campbell, Waltham.
Effect of Temperature and Day-length on the Flowering of Anemone 
coronaria. Plants grown under cool night temperature (50-55° F.) pro­
duced more than twice as many flowers as plants grown in a warm night 
temperature (60-65° F.) Quality of the cut flowers was greatly reduced 
under the warm temperature, although slightly earlier flowering occurred.
Plants receiving only eight hours of daylight produced less than half 
as many flowers as those receiving four hours of additional light daily. 
Plants receiving normal day-length produced more flowers than those 
receiving short days, but fewer flowers than those under long day con 
ditions.
George B. Goddard, Amherst.
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DEPARTMENT OF FOOD TECHNOLOGY 
C. R. FELLERS IN CHARGE
Factors Associated with Softening in Salt Stock Pickles. Based on 
results obtained the previous year, experiments were set up to evaluate a 
number of variables associated with the softening of salt stock pickles. 
It would appear that a number of factors may be interrelated in causing 
softening. The following observations are tentatively made on a basis 
of results obtained to date:
1. Some pickle varieties are basically more resistant to softening 
than other varieties.
2. A given pickle variety may vary in its susceptibility to softening, 
according to area where grown and growing conditions.
3. Size and maturity are not as important as other factors in relation 
to softening.
4. For a given variety, salting procedures and salt tank management 
appear to influence prevalence of softness. Specific factors re­
main to be determined.
5. Tests for pectolytic enzymes did not give a good correlation with 
the development of softness. In general, firm pickles usually 
came from tanks showing little or no pectolytic enzyme activity. 
On the other hand, softening had been observed in tanks that did 
not show enzyme activity.
Cucumber variety SMR 12-12 is an important variety for pickle pro­
duction in this area. Although this variety has been found to lack some 
of the desirable qualities of other varieties for pickle-making, investiga­
tions have shown that it is possible to produce salt stock of reasonably 
good quality from it.
—E. E. Anderson, R. A. Lampi, and W. B. Esselen in coopera­
tion with C. L. Thompson, Vegetable Gardening Department.
Effect of Storage Time and Temperature of Raw Cucumbers on 
Quality of Fresh Pack Pickles. During the winter months, fresh cu­
cumbers from the south are shipped north to pickle packers for use in 
making pasteurized fresh pack pickles. From time to time, reports of 
excessive softening and off-flavors in such pickles have been received 
from the industry. Experiments carried out during the past year indicate 
poor shipping and handling conditions and prolonged holding after arrival 
as causes of trouble. These findings thus serve to indicate a solution to 
this problem.
— W. B. Esselen and E. E. Anderson.
Darkening of Vegetable Tissue during Thermal Processing. Work 
has been continued in an attempt to determine what chemical constituents 
are involved in the browning of vegetable tissue during thermal processing. 
A browning rate study revealed that a significant correlation existed be­
tween the extent of reflectance loss and the amount of heat applied to 
green beans during processing. Consecutive extractions with various 
solvents did not significantly diminish the susceptibility of the acetone- 
extracted green bean tissue to thermal darkening. However, when the
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lignin was removed in the process of removing holocellulose, the latter 
did not change its reflectance upon heating. The extent of discoloration 
increased directly with the solids content in the range of one to fifty percent 
solids. Adjusting the pH value of the phosphate buffer prior to processing 
to give a range of pH values from 1.5 to 9.0 revealed that the maximum 
change in color upon heating occurred at either extreme. This discolora­
tion was manifested by a bright red color on the highly acid side and a 
brown color under alkaline conditions. Preliminary investigation into 
the reddening showed that these reactions occurred in several other plant 
tissues and were due to the conversion of leucoanthocyanin to anthocyan- 
ins.
— G. E. Livingston and A. Roseman.
Sorbic Acid as a Preservative for Acid Foods. Experiments on fresh 
pack pickles have demonstrated that although added sorbic acid does not 
result in a more rapid destruction of microorganisms during pasteuriza­
tion, it does permit the use of shorter pasteurization times without en­
countering microbial spoilage.
— W. B. Esselen, R. F. Jackson, and E. E. Anderson.
Roasting Procedures for Frozen Stuffed Poultry. The freezing of 
stuffed ready-to-cook poultry is a relatively new venture and has ap­
parently met with considerable consumer acceptance as judged by a 
marked increase in production during the past three years. The distribu­
tion and consumption of this product has been of concern to public health 
officials because of a suspected danger from food-poisoning. Research 
carried on here during the past year has shown that when produced and 
handled under good conditions, as with many other widely accepted food 
products, frozen stuffed poultry can be a safe and acceptable product. 
It has been found that normal roasting procedures provide more than 
sufficient lethal heat to destroy food-poisoning organisms if present.
— W. B. Esselen and A. S. Levine.
Frozen Foods. Frozen French fried potatoes now rank between third 
and fourth place in popularity among the various frozen vegetables. An 
examination of 84 samples representing 14 major commercial brands re­
vealed that only four received quality ratings of Grade A, nine were Grade 
B, and one was Grade D according to the current U. S. Department of 
Agriculture standards for this product.
Twenty-one brands of breaded, fried, and frozen fish sticks were ex­
amined in accordance with the proposed Standards for Grades of Frozen 
Fried Fish Sticks of the U. S. Fish and Wildlife Service. Of these twenty- 
one brands, fifteen were prepared from cod, four from haddock, and two 
from ocean perch. These standards provide for Grades AA, A, B and D. 
In cod, no brand was graded AA, seven brands were graded A, seven were 
graded B and one was graded D. With haddock, one brand was graded AA, 
one was graded A, and two were graded D. Of the two brands of ocean 
perch, one was Grade B and one was Grade D.
—/. S. Fagerson, E. E. Anderson,
K. M. Hayes and C. R. Fellers.
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Pre-peeled Potatoes. The storage life, at 35° F., of raw cut pre-peeled 
potatoes was significantly increased by packaging them in plastic (poly- 
vinylidene) bags, which were then vacuumized and sealed. This type of 
packaging also resulted in a five-fold reduction in the concentration of 
sulfur dioxide required in the dipping solution to retard discoloration.
—E. E. Anderson, W. B. Esselen, C. Zapsalis.
Nitrogenous Constituents and Thiamine Content of Apple Juices 
in Relation to Fermentation. Laboratory methods for studying fer­
mentation rates of apple juices have been developed and refined. The 
decrease in the soluhle solids content of juices was more indicative of 
fermentation and alcohol production than the measurement of carbon 
dioxide evolved. McIntosh and Baldwin juices appeared devoid of isoleu­
cine while Red Spy, Greening, and Delicious juices contained small amounts 
of this amino acid. Lipine and leucine were not detected in any of the 
five juices. Small quantities of phenylalanine, methionine, and threonine 
were found in Greening and Delicious juices.
— E. M. Elbert and W. B. Esselen.
Consumer Packages for Fresh Cranberries. Tests on consumer 
packages for fresh cranberries have indicated the need for an improvement 
in package design in order to retard spoilage. Suggestions for improving 
such packages have been made. The importance of cool temperatures 
during shipping and storage to retard spoilage in prepackaged cranberries 
has been reaffirmed.
— W. B. Esselen, F. J . Francis, R. A. Lampi, A. S. Levine, 
and C. R. Fellers in cooperation with the Cranberry Station, 
East Wareham.
Color Measurement in Fresh Cranberries. Two methods of esti­
mating color in fresh cranberries have been developed. One is based on 
extraction of total pigment with a mixture of hydrochloric acid and ethanol, 
and measurement of the absorption of the colored solutions in a Beckman 
DU Spectrophotometer. The second method depends on the use of the 
Hunter Color and Color Difference Meter to measure the reflectance of 
the surface of fresh cranberries.
—F. J. Francis in cooperation with F. B. Chandler, Cran­
berry Station, East Wareham.
Prepackaged Asparagus and Spinach. A number of growth inhibitors 
and antibiotics were tested on prepackaged spinach in the hope of lower­
ing the respiration rate and extending the shelf-life of the product. The 
effect, if any, of such compounds was too small to he of practical value. 
Growth inhibitors and antibiotics were tested on fresh asparagus in the 
hope of delaying the development of toughness and extending the shelf- 
life. Maleic hydrazide did reduce the toughness to a small extent hut not 
sufficiently to be of practical value.
—F. ./. Francis and II. D. Brody.
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Prepackaged Squash. A number of chemical treatments were tested in an 
attempt to extend the shelf-life of cut prepackaged winter squash. One 
form of spoilage, characterized by surface discoloration and apparent de­
siccation, can be controlled by a five-minute dip in 0.8 percent acetic acid 
solution. A second form of spoilage, evidenced by yeast and mold growth 
can be delayed somewhat by dissolving 0.12 percent sorbic acid in the 
acetic acid dipping solution. Squash treated with the sorbic-acetic acid 
solution can be detected by a taste panel by a slight lack of flavor rather 
than by any off-flavor. This dipping treatment will extend the useful 
shelf-life of cut prepackaged squash for two to three days.
—F. J. Francis and FI. D. Brody.
Stability of Color in Straw berry Preserves. Thiee phases of research 
were pursued under this project during the year: (1) colorimetry of 
preserved strawberry products; (2) pigment studies; and (3) pectin gel 
studies. The complexity of the various degradative reactions leading to the 
discoloration of strawberry jellies and preserves negates the possibility of 
any "cure-all” means of inhibiting these changes. Recommendations for 
lengthening the storage life of such products were made to the Quarter­
master Corps of the U. S. Army, sponsor of this project, on the basis of 
findings made in this research. They include the following suggestions:
1. Selection of strawberry varieties based upon a low ascorbic acid 
and high pigment content.
2. Use of frozen sugared berries in preference to fresh fruit.
3. Vacuum concentration, preferably at temperatures not greatly 
exceeding 140° F.
4. Deaeration prior to filling, combined with inert gas filling or 
oxygen removal treatment (such as glucose oxidase addition).
5. Prevention of contamination by trace metals (or addition of a 
chelating agent if excessive contamination cannot be avoided).
6. Use of low storage temperature (40° to 70° F.).
— G. E. Livingston, C. R. Fellers, P. Markakis,
R. V. Decareau, and M. A. Steinberg.
Effect of Irradiation on Pigmented Foods. Work on this project, 
sponsored by the Quartermaster Corps of the U. S. Army, has been divided 
into four sections which concern the effect of gamma-cathode ray irradia­
tions on: (1) anthocyanin pigments, (2) beta-carotene, (3) chlorophyll, 
and (4) pectin-sugar-acid jells and nonenzymatic darkening in these 
systems. Destruction of the principal anthocyanin of strawberries is sig­
nificantly reduced wdien the irradiation occurs in the frozen state. When 
sucrose is added to strawberry juice to increase the total solids to three 
times that normally present and the irradiation dosage is kept below 106 
rep, pigment degradation is decreased. The addition of 100 mg.-percent 
of ascorbic acid to strawberry juice causes slightly higher retention of 
pigment wThen the juice is irradiated in the frozen state. There is no pig­
ment destruction when strawberry juice is lyophilized and then irradiated 
with dosages up to 2 x 106 rep. Cathode rays are less destructive to 
anthocyanin pigments than gamma rays at equivalent dosages. Beta- 
carotene in tomato puree prepared from orange-type tomatoes is highly
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resistant to destruction by gamma ray irradiation. A progressive decrease 
in chlorophyll content of pureed peas was noted with increasing dosages 
of gamma irradiation. The gel strength of synthetic jells decreases with 
increasing radiation dosage. Small bubbles of gas form when jell samples 
are irradiated. The gas has been tentatively identified as hydrogen.
—7. S. Fagerson, G. E. Livingston, F. J. Francis, P. Markakis,
A. Naik-Kurade, T. Wishnetsky, and R. Franceschini.
Effect of Pesticides on Quality of Fruits and Vegetables. Principal 
emphasis has been placed on the development of a uniform standard method 
for detecting differences in flavor caused by pesticide applications. A 
modified multiple comparison test with standard has been developed in 
cooperation with the Maryland, Maine, Pennsylvania, and Cornell Ex­
periment Stations. Results of tests on samples from the same lots of 
processed squash, snap beans, and apple sauce show excellent uniformity. 
Work has been initiated on the application of gas phase chromatography 
to the separation and identification of volatile compounds, which may be 
responsible for the off-flavors sometimes encountered in pesticide-treated 
foods.
—7. S. Fagerson and C. M. Martin.
Effect of Plant Practices on Quality of Apple Juice. Preliminary 
plant surveys and quality and consumer preference studies on apple juice 
produced in this area have been made. The results to date indicate the 
need for increased emphasis on certain areas of apple juice manufacture. 
Manufacturers need to be made aware of the effect of variety selection, 
handling practices, and plant sanitation practices on the quality of apple 
juice.
— K. M. Hayes, C. R. Fellers, and E. M. Elbert.
Frozen Cranberry Products. Arrangements have been made with a 
commercial packer to participate in an experimental marketing program to 
be conducted next cranberry season. Several formulas for cranberry- 
citrus, cranberry-apple, and cranberry-citrus-apple frozen relishes have 
been prepared and subjected to various frozen storage conditions. Al­
though it is still too early to make firm conclusions, the results show that 
these products retain their quality very well in storage.
— R. Fellers, F. J. Francis,
IV. B. Esselen and K. M. Hayes.
Shrimp Research. A study has been made under a U. S. Fish and Wild­
life Research Contract entitled "Development of Background Information 
for a Grade Standard on Raw Breaded Shrimp.” A proposed grading 
system was worked out for frozen breaded shrimp, and this grading of 
seafood products will be done officially by the Agricultural Marketing 
Service.
Research on shrimp decomposition was carried out for the purpose 
of determining the most useful and reproduceable methods lor judging 
shrimp quality. The following tests were found to be most uselul: ( l j
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controlled organoleptic, (2) total volatile amines, and (3) total count of 
bacteria. A careful analysis of 28 commercial brands of frozen shrimp 
was made.
— Carl R. Fellers and Marcel Gagnon.
Fish Scale Research. Work done under a U. S. Fish and Wildlife Service 
Research Contract entitled "Nutritive Fish Scales for Animal Feeding” 
shows promise that fish scales can be successfully utilized after enzymic 
(pepsin) hydrolysis. Rat and poultry tests are in progress in an effort 
to evaluate the product. At present most fish scales.are wasted, and they 
constitute a nuisance in Gloucester and other harbors.
— Carl R. Fellers and G. E. Livingston.
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DEPARTMENT OF FO RESTRY AND W ILDLIFE MANAGEMENT 
R. P. HOLDSWORTH IN CHARGE
Control of Herbaceous Weeds in Forest Tree Nurseries. Eleven 
herbicidal chemicals are being tested for weed control in nursery produc­
tion of conifers in seed, seedling, and transplant beds. At 0.85 pound per 
acre, 80 percent wettable 3-(p-chlorophenyl)-l, 1-dimethylurea gave 
satisfactory weed control without injury to planting stock on 2-0 white 
spruce when it was applied immediately after transfer of the stock to 
transplant beds. Poor control resulted when it was applied three weeks 
after transfer. Treatment has been less satisfactory on younger stock. 
Further tests are in progress.
— A. D. Rhodes and D. L. Mader.
Killing of Hardwood Trees with 2 ,4 ,5 -T . One year after application, 
2,4,5-T in kerosene had resulted in complete kill of mixed hardwoods 
(predominantly oak and red maple) up to ten inches in diameter. It was 
applied in April, May and July in frills at dilutions of 1, 1.5 and 2 percent 
by volume. Basal sprays at 3.5 and 5 percent were reasonably effective 
when applied in April, but not in May and July. Resprouting was greatest 
following April treatments and progressively less thereafter; it was less 
with basal than with frill treatments.
— A. D. Rhodes.
Control of Bird Damage in Forest Nurseries. Bird damage is respon­
sible for losses of tree seed in nursery seedbeds and in forests where 
attempts are being made to regenerate forest stands by direct seeding. 
In order to determine the best repellent for preventing future bird damage, 
four bird repellents were tested. When applied to eastern white pine 
seed, all four chemical compounds were effective in controlling damage 
to nursery seedbeds by birds.
— H. G. Abbott.
Forest Succession on Abandoned Farmlands in Massachusetts.
A knowledge of the ecological changes occurring on abandoned farmlands 
reverting to forest vegetation is fundamental to the adoption of sound 
forest management policies in Massachusetts. Therefore, a study is being 
conducted on the influence of the previous use of the land upon forest 
growth that follows cessation of cultivation and grazing. Preliminary 
investigation in the four western counties of the state indicates that the 
use of land for grazing activities has an important influence on the growth 
of woody vegetation in abandoned fields and pastures.
— H. G. Abbott.
Marketing Forest Products in Massachusetts. Present Massachusetts 
marketing agencies, facilities, and practices (including pricing at the farm 
level) are determined and described in Experiment Station Bulletin No. 
492. Current effort includes a study of the adequacy of marketing facili­
ties from the standpoint of forest resources and the effectiveness of those 
facilities in channeling products to their most practicable use.
— J . H. Rich.
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DEPARTMENT OF HOME ECONOMICS NUTRITION
ANNE W. WERTZ IN CHARGE
Amino Acid Metabolism in Pregnancy. Urinary excretions of the 
eight essential amino acids have been determined for a group of women 
in three stages of the reproductive cycle. The amounts of the individual 
amino acids excreted varied considerably within the group of women and 
apparently bore no relationship to the amount of protein ingested either 
in pregnancy or in the postpartum period. Methionine was excreted in 
the smallest amount, and lysine and threonine in the greatest amounts in all 
periods. The greatest percentage increase in excretion was approximately 
200 percent for both threonine and tryptophan. The percentage increases 
for all other amino acids ranged from approximately 20 percent to 50 
percent.
— A. W. Wertz, M. B. Derby and M. E. Lojkin.
Tryptophan-nicotinic acid Relationship in Pregnancy. A supple­
ment of tryptophan was given to a group of women in the last trimester 
of pregnancy and again in the postpartum period. Urinary excretions of 
tryptophan, nicotinic acid, and certain metabolites of nicotinic acid were 
determined before and after supplementation in the two periods. The 
ingestion of tryptophan caused no consistent change in the excretion of 
unbound tryptophan, but increased the excretion of total tryptophan. 
Approximately 4 percent of the ingested amount was excreted in this form 
in each period studied. The metabolites of nicotinic acid increased after 
the ingestion of tryptophan. The data indicated that more tryptophan 
was converted to nicotinic acid in late pregnancy than in the nonpregnant 
period; this suggests that the conversion of tryptophan to nicotinic acid 
is more efficient in pregnancy.
— A. W. Wertz, M. E. Lojkin and B. S. Bouchard.
Uniformity of Creatinine Excretion. A study of the amount of crea­
tinine and creatine excreted by a group of normal, healthy women indi­
cated that individuals vary in the uniformity of the excretion of these two 
compounds. It was concluded from the data that a normal daily variation 
would be within ±10 percent of the individual’s average excretion.
— A. W. Wertz and G. P. French.
Amino Acid Composition of Foods. Data on the essential amino acid 
composition of 74 foods have been prepared for publication in the Journal 
o f  the American Dietetic Association.
— A. W. Wertz, M. B. Derby and G. P. French.
Changes in Niacin Metabolism of Rats, Produced by Sex Hormones.
The observed similarity between the changes in niacin metabolism result­
ing from pregnancy and from injection of ovarian hormones supports 
the theory that the increased excretion of niacin metabolites in pregnancy 
might be attributed to changes in hormonal activity during pregnancy.
—M. E. Lojkin and B. S. Bouchard.
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DEPARTMENT OF LANDSCAPE ARCHITECTURE 
RAYMOND H. OTTO IN CHARGE
Control of Weeds in the Nursery by Chemical Spray. Materials 
giving a weed control of 4.0 or better (5.0 is perfect control) around rho­
dodendrons during the Summer of 1955, were Karmex W at ^  and 1 
pound per acre; Karmex DW at 1 pound per acre; and Chloro I.P.C. at 
4 and 6 pounds per acre.
The most outstanding weed control during the Summer of 1956 re­
sulted from the use of SES at 2 or 4 pounds per acre, mixed with an equal 
quantity of the sodium salt of NPA.
Karmex W at Yl or 1 pound per acre causes chlorosis in box leaf 
holly {Ilex crenata convexa), although junipers, yews, and cotoneaster in 
the same plots do not appear to be affected.
— R. L. Ticknor and P. F. Bobula, Waltham.
Herbaceous Perennial Trials. During 1955, 31 new perennials were 
added to the garden. In addition, separate beds were established for 15 
different culinary herbs and 45 different varieties of dianthus.
Alanap-3 at 6 pounds per acre, and Crag Herbicide 1 at 10 pounds 
per acre were used successfully to reduce the amount of weeding. Some 
damage to bulbous plants was noted with Alanap.
This garden is visited by several thousand people each season, as it 
is open to the public at all times. Information on the garden and related 
subjects was given directly to 285 visitors, by telephone to 857, and by 
letter to 241.
—P. F. Bobula, Waltham.
Factors Increasing the Rapidity of Growth of Nursery Stock.
Wounding Rhododendron Cuttings. Five methods of wounding rhodo­
dendron stem cuttings were compared. One hundred cuttings were 
wounded in each manner, and 100 cuttings were used as checks. Every 
method of wounding increased the percentage of rooting as compared to 
the check, but the heaviest root systems and the largest number of rooted 
cuttings occurred with the heaviest woundings.
Mountain Laurel Propagation. Five hormone mixtures were used on 
3200 mountain laurel ( Kalmia latifolia) cuttings taken during late January 
and early February; this was previously found to be the best time for 
rooting. The best rooting, 73 percent, occurred in cuttings treated with 
0.5 mgm of 2,4 dichlorophenoxy propionic acid per 1 gram of talc.
Air layering Rhododendrons. Air layering of rhododendrons was 
continued with the idea of producing a potted plant that could be sold 
while in bloom and later planted out-of-doors. Nineteen out of 20 layers 
were rooted by the most successful treatment: girdling and dusting with 
0.5 mgm of 2,4,5 trichlorophenoxy propionic acid per 1 gram of talc. 
Many of these plants blossomed in a cool greenhouse for Mother’s Day.
— R. L. Tichnor and P. F. Bobula, Waltham.
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Hardiness in New England of Commercially Available Rhodo­
dendrons and Azaleas.
Inconsistent results were obtained with the conductance method of 
hardiness testing this season. A late start due to equipment failure made 
it necessary to work with actively growing plants instead of dormant 
plants as in the previous year.
Tests were run on dormant Rhododendron kaempferi, var. Fedora, 
which were fed soluble fertilizers of different analysis. No measurable 
difference in hardiness was found, although considerable differences in 
size of plant resulted from the treatments.
Mulching the azalea test area with cocoa bean shells enabled more 
varieties to come through the winter in good condition. An aftereffect 
of the mulch, possibly due to poor soil aeration, caused the death of almost 
all the plants.
— R. L. Ticknor and P. F. Bobula, Waltham.
DEPARTMENT OF OLERICULTURE
GRANT B. SNYDER IN CHARGE
Breeding Sweet Corn. Peppers, and Field Tomatoes for Massachu­
setts. Sweet corn inbred N. J. 143y-830-2 restored fertility completely 
to Texas-type cytoplasmic sterile C13 and provided a large, early produc­
tive market hybrid maturing in the Marcross season. Two new early 
seed-parent type inbreds have been developed and appear very desirable.
The Harrow strain of tomato provides an excellent parent and is a 
good combiner in making Fi tomato hybrids.
— W. H. Lachman and L. F. Michelson.
Weed Control in Vegetable Crops. Excellent weed control was ob­
tained with 1 to 1.5 gallons of Premerge in plots of Butternut Squash 
without reducing the yield. Karmex W, DW, and DL, and trichloroben- 
zoic acid and CDEC were all new and very promising materials for weeding 
sweet corn. Karmex W at 2 to 4 pounds per acre provides good control 
of most weeds in asparagus beds when the soil is moist.
— W. H. Lachman and L. F. Michelson.
Culture and Nutrition of Vegetable Crops. When onion sets were 
kept at 86° F. for 12 weeks during the winter storage period, no bolting 
resulted in the crops in ten replications of this treatment in the field. 
However, a 20- to 27-percent loss in the weight of the sets resulted from 
the warm storage treatment.
Y-52 onion hybrid yielded 726 50-pound bags per acre, the highest 
yielder in the trials.
Bulbs of edible onions showed little or no tendency to sprout in 
storage after the crop was sprayed with maleic hydrazide during the latter 
part of the growing season.
Corn losses caused by crows and other birds were eliminated when 
the seed was treated with a slurry of Z. I. P.
— W. H. Lachman and L. F. Michelson.
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Breeding and Cultural Problems of Greenhouse Vegetable Crops.
In an effort to determine the earliest date that greenhouse tomatoes could 
be planted profitably, plants were set at various times during the spring, 
starting January 20. It was found that plantings made February 1 pro­
duced the greatest returns after heat costs were deducted. The earlier 
the planting, the greater the total yield, but the lower the percentage of 
No. 1 tomatoes. Previous to this experiment most greenhouse tomatoes 
were planted March 1. Moving the planting date to February 1 resulted 
in an increase in return, after paying fuel costs, of $112.70 per 1,000 
square feet.
— R. E. Young, Waltham.
Vegetable Breeding for the Improvement of Quality and Adapt­
ability.
Lettuce. Considerable progress was made in a breeding program to develop 
a strain of Iceberg-type lettuce better adapted to local conditions. Trials 
at the Station and by growers indicate that Waltham Great Lakes does 
not bolt to seed during hot weather as soon as commercial varieties. The 
trials also showed that this new strain could be greatly improved if the 
plants would mature more uniformly, and selections were made to eliminate 
the late-mating plants.
Cabbage. Efforts to breed a second early cabbage with a small head, up­
right plant, and dark green color that will not split on standing in the 
field are almost complete. The type and uniformity are well fixed, but 
some further selection must be made to improve the seed production 
capacity of the strain.
— R. E. Young, Waltham.
Seed Improvement
Carrot. The new carrot developed under this project, Waltham Hi- 
color, has the dark orange color necessary for a good packaged carrot but 
is slightly longer than desirable. Efforts to shorten the strain have not 
been too successful. It had better color and a higher percentage of No. 1 
carrots than any of the 30 different varieties and strains in the trial. Some 
seed of the new carrot was offered for sale this year.
Trellis Tomatoes. The work of developing an early crack-resistant 
tomato made little progress because of extremes in weather. Excessive 
rain caused cracking of all selections, although some were damaged much 
less than others. Growers who grew some of these crack-resistant selec­
tions reported success even with strains that were not early. Of the 50 
different strains and crosses of tomatoes tested for resistance to Mosaic, 
several were found to be only slightly affected by the disease.
Miscellaneous. Breeding work with Butternut squash and greenhouse 
tomatoes is also being conducted. Although progress has been made, it is 
insufficient to justify a detailed report.
R. E. Young, Waltham.
Nitrogen and Temperature Relationships in Greenhouse Tomatoes.
Although there was no success in establishing proper nitrogen levels, the 
temperature studies indicated that much earlier, smoother tomatoes were
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produced at higher temperatures than tomatoes that are normally grown. 
The yields were higher because of increase in set on the lower clusters.
— R. E. Young, Waltham.
Asparagus Investigation. Waltham-Washington asparagus, a new high- 
yielding variety developed under this project, became available commer­
cially during the year. This new variety did not grow very large crowns 
the first year after setting in heavy soil, but grew exceptionally well the 
second year. Efforts to propagate asparagus by dividing the crowns so 
that the mother plants of Waltham-Washington can be saved were only 
partially successful.
— R. E. Young, Waltham.
Production of Local Vegetables for Prepackaging. When heads of 
lettuce were wrapped in cellophane LSAT 300, the variety Pennlake de­
teriorated in storage more rapidly than strains of Great Lakes. Soil fer­
tility levels during growth did not affect the keeping quality of packaged 
lettuce.
— /. R. Havis, Waltham.
Effect of Simulated Hail Damage to Potatoes. Studies over a five- 
year period indicate a rather definite relationship between the degree of 
damage from simulated hail and the stage of maturity of the potato. In 
general, yields were reduced only slightly by light to heavy plant injury 
when such injury occurred early and late in the growth period. Yields 
of tubers were decreased when similar damage was applied prior to, during, 
and for a few weeks after flowering.
Grant B. Snyder.
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DEPARTMENT OF POMOLOGY 
A. P. FRENCH IN CHARGE
Study of Fruit Varieties. Spartan, a new apple variety, appears to have 
a long storage season, for it retained quality and fruit firmness until late 
April. Antietam and Tweed red raspberries were discarded because of 
inferior fruit quality and size.
— W. D. Weeks and Staff.
Study of Tree Charaeters of Fruit Varieties. Trees of new apple 
varieties were grown in the Station nursery in order to establish the 
vegetative characters of nursery trees. Two trees reported to be Idared 
were received from a nursery for identification. They are not Idared, but 
their identity has not been established at this date.
— W. D. W'eeks, A. P. French, 0. C. Roberts.
Nutrition of Apple Trees. McIntosh fruit color was associated with 
the nitrogen-potassium content of the tree foliage. Fruit from trees 
high in nitrogen and low in potassium was significantly poorer in color 
than fruit from either high-nitrogen-high-potassium trees or from medium- 
nitrogen-high-potassium trees. Fruit from trees low in nitrogen and low 
in potassium was also poorly colored.
Respiration studies of apples from trees high in nitrogen and low in 
potassium indicated that the fruit from these trees respired at a faster 
rate than fruit from high-nitrogen-high-potassium trees. Fruit from the 
high-nitrogen-high-potassium trees had a respiration rate similar to fruit 
from low-nitrogen-low-potassium trees. Fruit from low-nitrogen-high- 
potassium trees had the slowest respiration rate and the firmest flesh.
— W. D. Wrceks, F. W. Southivick, Mack Drake, and J . E. Steckel 
in cooperation with Chemistry and Agronomy Departments.
Nature of Winter Hardiness in the Raspberry. Hay-mulched plots 
of Milton and Latham raspberries showed more winter injury than cul­
tivated or sawdust plots. Enzyme activity of catalase, peroxidase, poly- 
phenolase, and phosphatase was studied from November to April in 
Latham and Milton canes, which had been forced in the greenhouse for 
two weeks and in canes that came direct from the field. Catalase and 
polyphenolase activity was not detected in either variety. Peroxidase was 
present in both varieties. A distinctive difference in activity was not 
observed between the two varieties. Acid and alkaline phosphatases were 
found in both varieties, but no significant trend was noted in either variety.
— W. D. Weeks, J. S. Bailey, Emmett Bennett, and F. II .
Southivick in cooperation with Chemistry Department.
Evaluation of Rootstocks for Tree Fruits. Yield records from an 
11-year planting of McIntosh on Mailing II and VII indicate that acre 
yields were higher on Mailing VII and compared favorably with yields on 
seedling rooted trees of comparable age. The average tree spread of trees 
was 21 ' 8 "  for Mailing VII and 18' 7 "  for Mailing II.
— W. D. I Peeks.
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Influence of Chemical Treatments on the Flowering and Fruiting  
of Fruit Trees. The relative reduction in set of fruit obtained following 
applications of naphthaleneacetamide at blossom-time, petal-fall, or after 
petal-fall has not been consistent with the same variety every year. In 
some years petal-fall applications may reduce the set more than similar 
treatments before or after petal-fall, but in other years post-petal applica­
tions may reduce the set to the greatest extent. Also, naphthaleneacetamide 
caused some visible foliage injury to Early McIntosh in 1955. Prior to 
1955, this material had been considered noninjurious to all our apple 
varieties.
In 1955, McIntosh trees in the northeastern states suffered a very 
severe pre-harvest fruit drop. McIntosh trees that were not sprayed with 
suitable growth regulating substances at harvest-time dropped as much as 
65 percent of their crop writhin three weeks. Under the conditions that 
existed in our area in 1955, neither 2,4,5-trichlorophenoxyacetic acid nor 
2,4,5-trichlorophenoxyacetamide controlled McIntosh drop. How'ever, 
both napthaleneacetic and 2,4,5-trichlorophenoxypropionic acid were 
effective in reducing the rate of fruit drop.
—F. W. Southwick, W. D. Weeks, and W,r. J . Lord.
Influence of Orchard and Post-Harvest Treatments on the Meta­
bolism of Tree Fruits. Mineral oil sprays (1 to 5 percent) and dips of 
diphenylamine (500 to 1000 ppm) gave better scald control than shredded 
oiled paper on Cortland and R. I. Greening. However, applying sprays 
of 3 to 5 percent oil to apples prior to harvest hastened the rate of fruit 
softening and respiration.
The use of 1-percent oil as an additive to preharvest drop materials 
increases the tendency of these growth-regulating substances to hasten 
the rate of fruit ripening.
—F. JV. Southwick.
Study of Apple Packs. During the Winter of 1955-56, seventy samples 
of apples packed for market were obtained from packing houses through­
out the state. These samples were graded, and the reasons for rating 
some below Fancy Grade were analyzed. Of all the samples, 71.4 percent 
were Fancy Grade or better; 28.6 percent wrere below Fancy. Sixty-one 
percent of the apples below Fancy Grade were downgraded because of 
bruises, stem punctures, and cuts; 29 percent rated under Fancy because 
of lack of color. Insect and disease blemishes wTere relatively negligible.
— O. C. Roberts.
Chemical Control of Weeds in Fruit Plantings. When applied in 
early April to a planting of cultivated blueberries free of weeds, CMU at 
1 or 2 pounds per acre kept the weeds in check all summer.
— John S. Bailey.
Improvement of the Wild Lowbush Blueberry. Polyborchlorate 
applied to low'bush blueberries in May of the year of burn at 400 or 600 
pounds per acre looks promising for the control of bracken and many 
other weeds. Injury to blueberries wfas variable.
— John S. Bailey.
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Cause of Unfruitfulness in the Beach Pluin. Several factors are in­
volved in the failure of beach plums to produce annual crops. At one 
location heavy fertilization, a ton of 7-7-7 per acre, failed to increase leaf 
nitrogen, growth, or yield. In another location heavy nitrogen fertiliza­
tion materially increased leaf nitrogen and shoot growth, but produced no 
crop. Bouquets of beach plum blossoms obtained from a distance and 
placed in a beach plum thicket increased yield.
— John S. Bailey'.
Black Root Rot of Strawberries. Black root rot is a serious disease of 
strawberry plants. It is thought to be caused by nematodes in the roots. 
Fumigation of the soil with ethylene dibromide at 43^, 9, or 18 gallons per 
acre or with D-D at 10, 20, or 40 gallons per acre, before the plants were 
set, reduced the number of meadow nematodes in the roots of the straw­
berry plants.
— John S. Bailey.
Nutrition of Cultivated Blueberries. Nutritional requirements of the 
cultivated blueberry are being studied in order to establish a better basis 
for fertilizer recommendations. Leaf samples were collected from 33 
fields of cultivated blueberries located all over the state. These samples 
were analyzed chemically. From field to field leaf nitrogen varied most, 
leaf potassium varied somewhat, and leaf phosphorus varied little, if at all.
—John S. Bailey.
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DEPARTMENT OF POULTRY SCIENCE 
T. W. FOX IN CHARGE
Interrelationship of Growth with Other Physiological Factors of 
Chickens. Selection for early rapid and slow growth rate is continuing 
as planned. The 1370 progeny produced in the Spring of 1956 represent 
the third generation of selection. The high and low growth lines differed 
by 332 grams in eight-week body weight.
— Thomas W. Fox.
Statistical Analysis of the Massachusetts Chicken and Turkey 
Broiler Test. A complete statistical analysis of four chicken trials 
(total 12,000 birds) and one turkey test was made. An important result 
was the demonstration that ten-week body weight variances were heter­
ogeneous ; this questioned the probability levels of tests of significance 
among entry mean body weights. It was also found that the standard 
deviations were correlated with the means and questioned the validity of 
the standard deviation to indicate variation among entries. Methods of 
obtaining breast width measurements on turkeys were also statistically 
evaluated.
— Thomas W. Fox and Terry B. Kinney.
Broodiness in Poultry. Through selection, a line of Rhode Island Reds 
has been developed that has been genetically free of the broody instinct 
for eight generations. Birds from this line are superior for crossing with 
other lines because they never transmit genes for broodiness.
—F. A. Hays.
Genetic Laws Governing the Inheritance of High Fecundity in 
Domestic Fowl. Reciprocal crossing with other strains of Rhode Island 
Reds was very effective for increasing egg production in a closed flock 
that had reached genetic equilibrium at 240 eggs. Crossing this strain 
with superior outside strains improved viability and, without culling, 
immediately increased production to 277 eggs. Outside strains must be 
chosen with maximum emphasis on high fecundity and high viability.
—F. A. Hays.
Genetic and Environmental Factors Affecting Hatchability. Genetic 
selection for high hatchability has been effective in maintaining a high 
hatching line through nine generations. Selection for low hatchability 
in another line was partially effective through seven generations. In the 
eighth and ninth generations, natural selection eliminated most of the 
low hatching individuals so that the "low” line approached the "high” 
line in the percentage of fertile eggs hatched.
— F. A. Hays.
Inheritance of Fertility and Hatchability in Turkeys. The mating 
activity of 80 female turkeys representing the fifth generation of selection 
for high and low mating activity was tested over a seven-week observation
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period. A total of 635 available or attempted matings was recorded during 
this time. The usual procedure of mating in one pen the females of a line 
to a male of their respective line was changed so that each pen contained 
an equal number of females from both lines. Since half of the pens con­
tained males of the high line and half had males of the low line, all recipro­
cal mating combinations between the lines were available. This did not 
alter the mating activities of the two female lines, as the high line aver­
aged 11.8 matings during the observation period and the low line 4.2 
matings. An attempt was also made to test a number of males from each 
line to determine whether male mating activity had been changed by the 
previous selection applied to the females. The results did not answer this 
question because of the surprising preferential mating behavior of the 
females. The resulting favoritism of a pen of females for a specific male 
casts some doubt on the feasibility of following a breeding program in­
volving frequent rotation of males in the pens.
— /. Robert Smyth, Jr., and Francis Vlach.
Effects of Furoxone on Reproduction in Turkeys. Three pens 
containing 60 male turkeys each were fed the drug Furoxone at a 0.011 
percent level for varying periods of time. One group received the drug 
from hatching until maturity, while another received Furoxone from 
hatching to 10 weeks of age. The third group received the drug from 10 
weeks of age to maturity. An additional 60 birds were raised to serve as a 
control group. Differences in age at sexual maturity and testis size were 
apparent only in the group fed Furoxone continuously. Twelve percent 
of the males in this group were still sexually immature at 296 days of age. 
Sexual maturity (as measured by semen production) was retarded for 
approximately one week for the remainder of the group. Once semen 
production was demonstrated, no effects of treatment on semen volume 
or initial sperm motility were evident. The drug did not affect the fertili­
zing ability or the hatchability when the treated males were mated with 
untreated females.
—/. Robert Smyth, Jr., C. E. Redman and F. A. Hack.
Effects of Certain Organic and Inorganic Diluents on the F erti­
lizing Ability of Turkey Semen. The potential value of certain organic 
and inorganic compounds as turkey semen diluents was investigated. These 
included whole chicken semen, chicken semen serum, frozen chicken 
semen serum, Earle’s solution, and frozen chicken blood serum. Twelve 
breeding pens, each housing 10 Jersey Buff females, were used in this 
study. Two pens were assigned to each treatment group and to a control 
group inseminated with undiluted semen. All semen samples were held 
lor one-half hour alter dilution to test thoroughly the effect of the diluent on 
the sperm cells. Statistically significant differences between the control 
group and each ol the treatment groups indicated the inadequacy of the 
diluents studied. Earle’s solution was superior to the other diluents in 
regard to both fertility and hatchability. Frozen chicken blood serum 
gave the poorest fertility.
— J . Robert Smyth. Jr., and Terry Kinney.
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Genetics and Physiology of the Length of Incubation Period in 
the Chicken. Approximately 310 females representing the sixth genera­
tion of two lines differing in length of incubation period were tested during 
the past year. The mean difference in emergence time was 15.9 hours, 
which is 2.8 hours greater than the difference during the preceding year 
(1954). This is still less than the differences of approximately 20 hours 
found in 1952 and 1953. The loss may be explained by too great an empha­
sis on selection to eliminate the previous egg weight differences, particu­
larly in the parent stock of the 1954 population. The egg weight differ­
ence between the two lines was only 0.8 gram during the past year, with 
the late-emergence line still having the larger egg size.
—/. Robert Smyth, Jr.
Development of Inbred Lines of White Plymouth Rocks. The 14
original inbred lines of White Plymouth Rocks have now been stabilized 
as six lines. A number of lines have been lost because of reproductive 
deficiencies and inbreeding degeneration. The two largest lines have been 
selected for differences in mating activity, and approximately 160 females 
and 60 males were tested during the past year. Three of the original egg 
quality lines are still available. These include the dark brown shell line, 
the white shell line, and the high blood spot incidence line. In addition, 
a line of W.P. Rocks homozygous for the dominant white gene has been 
added.
— J. Robert Smyth, Jr., T. W. Fox, and Francis Vlach.
Effect of Sperm Survival Time in the Female Reproductive Tract 
on Fertility and Hatchability in the Fowl. During the past year 253 
females and 72 males representing the third generation of selection for 
duration of fertility were tested. The average duration of fertility in the 
high line was 12.7 days, while that of the low line was 6.0 days. The dif­
ference between the two lines did not increase significantly during the 
past year. Additional progress mav be very slow, since the lowest duration 
low-line individuals do not reproduce without extreme difficulty.
—/. Robert Smyth, Jr.
Genetic Resistance to Fiistomonas Meleagridis Infestation in the T u r­
key. A total of 485 Empire White turkey poults representing a control 
line and the first selection generation of the Blackhead resistant line was 
started during the 1955 brooding season. Susceptibility tests to Black­
head infestation indicated that no difference as yet existed between the 
two lines. There was no significant difference in the sex ratio of the birds 
that survived the Blackhead trials.
—/. Robert Smyth, Jr.
Relation of Dietary Energy to Other Nutrient Requirements of 
Growing and Breeding Turkeys. Studies were initiated to investigate 
(1) the effect of increased dietary energy level on the performance of 
Empire White breeding hens which are maintained under adverse en­
vironmental conditions and (2) the effect of dietary calcium levels on
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the metabolizable energy value of commercial tallow in poult-starting 
rations and, concurrently, the influence of dietary tallow on the availability 
of calcium for bone formation. Because of unexpected severe winter 
weather and a disease outbreak, the turkey breeder experiment was ter­
minated. Preliminary results on the poult studies indicated a slightly 
enhanced mineral deposition in the bones of both males and females fed 
diets containing commercial tallow. The greatest improvement in feed 
conversion over the control was observed in those groups receiving tallow 
at the highest level of calcium intake. Work is continuing in an attempt 
to explain the high incidence of "hock trouble” encountered.
— Donald L. Anderson.
DEPARTMENT OF SHADE T R E E  LABORATORIES
M. A. McKENZIE IN CHARGE
General Program. In 1956, more than 13,000 specimens, including 34 
different kinds of trees, were examined in laboratory and field investi­
gations. Although a majority of requests for our aid concerned pest 
control problems, nonparasitic troubles and tree selection and care prob­
lems were also numerous. The increase in damage to trees from dirt 
fillings in road construction and new housing developments warrants an 
educational program for all engineers involved.
-—M. A. Me Kenzie, F. W. Holmes,
C. S. Chater, H. W. Gilbertson.
Dutch Elm Disease. From 1941 to June 30, 1956, a total of 40,300 dis­
eased elms was reported in 331 towns in all 12 counties on the Massachu­
setts mainland on the basis of laboratory tests; 8796 elms were afflicted 
from June, 1955, through June, 1956. The disease has not been found 
on Martha’s Vineyard or Nantucket islands.
— M. A. Me Kenzie and F. W. Holmes.
Oak Wilt. The disease is caused by the fungus, Endoconidiophora faga- 
cearum Rretz. It is serious in 18 states. Although numerous suspected 
trees have been examined, the disease has not been found in Massachusetts. 
Central Pennsylvania is the area nearest to Massachusetts in which oaks 
are known to he afflicted.
—M. A. McKenzie.
Winter Injury to White Pines. In the early Spring of 1956, the 1955 
pine needles, especially white pine needles, were brown on entire trees 
or sections of trees. This trouble, widespread throughout Massachusetts, 
was caused hv winter conditions and was in obvious contrast to the needle 
blight that appeared on 1954 needles in the early Summer of 1954 with 
less tangible cause.
—M. A. McKenzie.
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Trees Planted by Tree Wardens in 1956 . Hurricanes, floods, tor­
nadoes, highway construction, housing developments, and just plain old 
age have taken an increasing toll of street trees in Massachusetts during 
recent years. In 1956, reports received from 203 towns listed 35 species, 
totaling 11,696 trees (including 9724 maples) which were planted in 129 
towns.
—M. A. McKenzie.
Verticillium ill of Dogwood. Cultures of Verticillium albo-atrum 
Reinke & Berth, were obtained on August 17, 1955, from all plantings on 
potato dextrose agar of wood chips from twigs of a dogwood tree, Cornus 
florida L., which was dying in the town of Lynn. This fungus apparently 
has not been reported previously from this host.
Two American elms, five sugar maples, one well-established flowering 
dogwood, and ten newly-transplanted flowering dogwoods were inoculated 
on June 15, 1956, through two chisel wounds near the base of each tree 
trunk, with a suspension prepared from the fungus isolated from the 
dying dogwood. Distilled water was similarly injected into other trees of 
each species, and others were designated as untreated controls. Of the 
trees inoculated with Verticillium albo-atrum, wilt or die-back was shown 
by the elms on June 25, by the maples on August 2, and by the well- 
established dogwood on August 6. As of August 15, such symptoms had 
not been observed in the newdy-transplanted dogwoods, in any of the 
trees into which distilled water was injected, or in any of the untreated 
trees.
The reisolation of Verticillium albo-atrum in pure culture from all 
three tree species confirmed its pathogenicity to maples and elms and 
established its pathogenicity to dogwood, according to Koch’s rules of proof.
—F. W. Holmes.
Field Trials of Antibiotics for Chemotherapy of Dutch Elm Dis­
ease. Five antibiotics and two synthetic organic chemicals, all of which 
had shown promising antifungal activity in culture, were applied begin­
ning June 22, 1956, to elms that had been inoculated with Graphium ulmi 
Schwarz on June 18. Other elms inoculated with G. ulmi were not treated 
with chemicals. Distilled water was injected into another group of elms, 
in the manner in which G. ulmi would be inoculated, and an additional 
group of elms was set aside to provide untreated and uninoculated controls. 
The first wilt was observed on June 25. By July 11, all trees inoculated 
with G. ulmi, whether or not they had been treated with chemicals, were 
showing typical Dutch elm disease symptoms.
The antibiotics used were: Anisomycin (500 and 1000 p.p.m.); 
Comirin (500 and 600 p.p.m.); Mycostatin (1000 and 10,000 p.p.m.); 
Oligomycin (500 and 1000 p.p.m.); and Rimocidin (500 p.p.m.). The 
synthetic chemicals used were: Merrel Co.’s MRD-112 (1000 and 3300 
p.p.m.), and sodium-4-5-dimethyl-l-2 thiazolyl-mercaptoacetate (100 per­
cent). Except for the last-named chemical, which was packed dry into 
holes in the trunk, all were applied in water solution or suspension. The 
liquid applications were made by the reservoir system essentially as de-
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scribed on page 59 of the 1954-55 Annual Report (Massachusetts Agri­
cultural Experiment Station Bulletin No. 490), but were improved by 
connecting the hoses to short pieces of copper tubing soldered over holes 
in the bottoms of No. 10 cans.
•—F. W. Holmes, J . S. Demaradzki, R. A.
Mankoivsky, T. W. Mannett, F. T. Kuzmiski.
Tree Wouml Dressings. Three wound dressings were tested: a commer­
cial asphaltic material, orange shellac, and a previously untested trans­
parent plastic. Each of these was applied to pruning wounds on ten 
trees, while ten trees remained untreated. This was done during each of 
three seasons in 1955 on the University campus, and the experiment was 
repeated in the Cadwell Forest. The plastic proved not significantly toxic 
to cambium, was too stiff to apply well in winter, and was so strong that 
it was lifted away from the wound surfaces by the callus tissue developing 
at the margins of the wounds. The variation in callus growth between 
wounds on a single tree was slight; that between wounds on different trees 
was great. Future screening tests of other compounds will be organized 
so that each compound will be applied to at least one pruning wound on 
each tree.
In an attempted analogy to skin-grafting, small pruning wounds on 
elms and maples were shaped and fitted with patches of healthy bark from 
other trees of the same species in June, 1956. These patches became 
established satisfactorily, entirely closing the wounds. The application 
of this technique to larger pruning wounds, which would otherwise take 
many years to heal, will be attempted.
—F. If . Holmes.
Anthracnose of Hardwoods. Prolonged moist weather when young 
leaves were expanding in late May and early June of 1956 was followed by 
widespread fungus infection ( Gloeosporium spp.). This occurred especially 
in maples, oaks, and sycamores, except where fungicides had been applied 
as the buds broke and as the leaves unfolded. The progress of the disease 
was arrested by drought in late July and early August, but in many cases 
as much as half of the leaf area had already been killed.
—F. IF. Holmes.
Late Frost. The emerging foliage of trees of many species was injured, 
and that of oaks was in many cases killed by the late frost of May 25, 1956. 
By midsummer, vigorous trees had produced a second crop of leaves. 
This effort, however, reduced their food reserves. Valued shade trees 
which were injured in this way should receive fertilizer applications. 
Frost-killed brown areas and speckles on copper beech leaves aroused 
much public interest throughout the state, sometimes being reported as a 
mysterious "orange disease,” and in other instances being erroneously 
attributed to spray injury.
—F. If . Holmes.
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Frequency of Inquiries about Maples. Maple was second only to elm 
among the 34 genera about which inquiries were made at the Shade Tree 
Laboratories during the first seven months of 1956. If Dutch elm disease 
inquiries were excluded, maple inquiries would account for one-third of 
all tree pest identification work done during this period. In view of the 
planting rates reported by town tree officers, maple problems may be 
expected to increase in frequency.
—F. W. Holmes.
Aphids, Honeydew, and Sooty Molds. Much public consternation 
was aroused during July and August of 1956 over sticky droplets that 
covered automobiles, park benches, sidewalks, and many other objects 
left outdoors for several days or more. This substance, often mistaken 
for a spray residue, is the sugary "honeydew” dropped by aphids. The 
black crust that darkens foliage at this season is a complex of fungi,, 
known as the "sooty molds,” which grows only in the honeydew and 
disappears with the honeydew after the aphids are brought under control 
by appropriate spraying with malathion. The aphid population was un­
usually large this year on the foliage of many tree species, notably elms, 
maples, and spruces. This was true even when the trees had not been 
sprayed with DDT, which is toxic to the aphids’ natural enemies.
—F. W. Holmes.
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DEPARTMENT OF VETERINARY SCIENCE
K. L. BULLIS IN  CHARGE
Pullorum Disease Eradication. During the 1955-1956 testing season 
a total of 353 chicken, turkey, and pheasant flocks was tested. Among 
1,178,167 samples tested, 0.08 percent was found positive. This is a 
definite decrease over the percentage positive (0.12) in the previous season. 
Six flocks revealed infection, and all but two were classified as negative 
at the close of the season. Pullorum infection was not detected in any 
flocks that were negative the previous season. It is encouraging to note 
that 99.40 percent of all birds tested are in nonreacting flocks.
— H. Van Roekel, C. F. Smyser, M. K. 
Clarke, and G. H. Snoeyenbos.
Chronic Respiratory Disease. Further conclusive evidence of egg 
transmission of CRD was observed in progeny derived from dams 
that had previously produced embryos and cull chicks with lesions of CRD. 
Two other groups of dams, serologically positive for CRD, failed to produce 
progeny that was positive for CRD at eight weeks of age. Commercial 
flocks tested for CRD revealed a high percentage of positive reactors, and 
the majority of flocks tested were positive. Investigations revealed that 
various antibiotics are inadequate for the control of CRD.
— II. Van Roekel and 0. M. Olesiuk.
Newcastle Disease and Infectious Bronchitis Immunization. Field 
vaccination trials, using the micronized Newcastle disease and infectious 
bronchitis vaccine, were conducted in ten flocks representing approximately 
20,500 chickens. Two vaccinations administered at five weeks and eigh­
teen weeks of age produced a very satisfactory immunity.
— II. Van Roekel, L. W. Fleming, and M. K. Clarke.
Newcastle Disease Immunization Studies. Factors influencing the 
immune response in chickens vaccinated through the drinking water were 
considered with B1,F, and LaSota ND strains. The desirability of having 
a final B1 vaccine titer in the drinking water of at least 1CH-5 to 10-5-°/ml. 
was established. A minimum initial vaccine titer of lO 7-0 is, therefore, 
indicated if the virus is diluted 1:100 in the water.
Chicks vaccinated under field conditions at two weeks of age and 
younger, in general, responded poorly because of residual congenital 
immunity and reduced immunogenic capacity. Older chickens showed 
good immunity from vaccination with the three vaccines given via the 
water. A direct relationship of immunity induced by vaccine dosage given 
was observed.
Two strains of Newcastle disease virus were readily propagated in 
trypsinized and Maitland avian tissue culture preparations. Production 
of virus in large volumes and at high titers was demonstrated.
— R. I f . Winterfield and E. II. Seadale.
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Diagnostic Service—Poultry.
Amherst. A total of 2,950 specimens was examined in 497 consign­
ments during the 1955 calendar year. The specimens were classified as 
follows: 2,503 chickens, 351 turkeys, 11 chinchillas, 3 ducks, 1 goose,
I fox, 3 mink, 1 parrot, 2 chukar partridges, 44 pheasants, 6 pigeons, 13 
rabbits, 9 sparrows, and 2 rats.
Eastern equine encephalomyelitis was identified in six flocks of 
pheasants in the state. These outbreaks apparently coincided with a 
widespread incidence in horses in the area and a large mosquito vector 
population following heavy rainfall.
Additional cases of infectious synovitis were diagnosed in turkey 
following initial recognition in this species the previous year. Approx­
imately 1,000 chickens and turkeys were used in the laboratory to in­
vestigate prophylaxis and therapy of this disease. One nitrofuran com­
pound and several tetracycline antibiotics have been demonstrated to 
have significant prophylactic activity.
— G. H. Snoeyenbos, Martin Sevoian, and. H. I. Basch.
Waltham. During the calendar year 1955, a total of 9,418 specimens 
was submitted in 1,318 consignments. These included the following 
numbers and kinds of specimens: 7,894 chickens, 1,321 turkeys, 33 pheas­
ants, 30 quail, 28 ducks, 21 rabbits, 20 partridges, 19 guinea fowl, 12 mink,
I I  pigeons, 6 chinchillas, 6 parakeets, 5 each of canaries and geese, and 
1 ovine.
The hemagglutination-inhibition test used for the diagnosis of New­
castle disease was performed on 2,788 individual serum samples. The 
serum-neutralization test used for the diagnosis of infectious bronchitis 
was performed on 224 individual chicken flocks.
The most prevalent chicken diseases were chronic respiratory disease 
(209), lymphocytoma (127), fowl paralysis (80), coccidiosis (75), and 
colibacillosis (69).
The most prevalent turkey diseases were enterohepatitis (25), in­
fectious sinusitis (18), pox (18), erysipelas (13), and fowl cholera (13).
— G. P. Faddoul and G. W. Fellows.
Large Animals. During the calendar year of 1955, 18,359 milk 
samples were tested for mastitis. Of this number, 12,375 were from 14 
State institution herds, 218 from the University Farm Department herd, 
4,441 from 71 private herds, and 1,355 were tested on an experimental basis.
A total of 347 specimens was submitted during 1955, in 173 con­
signments. These were classified as follows: 76 bovine, 38 porcine, 28 
ovine, 15 canine, 7 equine, 4 caprine, 3 feline, 2 lapine.
Infection with a pleuropneumonialike organism was found in a 
second goat herd, with two fatalities. Studies with the strain isolated in 
1954 have shown that sheep are susceptible to the infection.
A second occurrence of Nocardia sp. infection of the bovine udder 
has been found. Experimental treatment is being conducted.
Serum samples submitted from 5,035 cattle from 222 herds in nine 
counties have been tested with Leptospira pomona antigen. Evidence of 
past or present infection has been found in 1.4 percent of the cattle tested 
and 3.1 percent of the herds.
— W. K. Harris, R. E. Smith, and I. M. Reynolds.
66 MASS. EXPERIMENT STATION BULLETIN NO. 494
PUBLICATIONS
Research in Review. Vol. 5, No. 1. January 1956.
Research in Review. Vol. 5, No. 2. June 1956.
BULLETINS
484 The Grape Cane Girdler. W. D. Whitcomb. 24 pp. January 1956-
485 The Floricultural Industry of Massachusetts. Randolph A. Jester. 
8 pp. November 1955.
487 Nutrition in Pregnancy: Dietary and Biochemical Data. Anne W. 
Wertz et al. 20 pp. June 1956.
488 Breeding Sweet Corn in Massachusetts. William H. Lachman. 
28 pp. June 1956.
489 Public Landownership in Rural Areas of Massachusetts. David 
Rozman and Ruth E. Sherburne. 56 pp. December 1955.
490 Annual Report for the Fiscal Year Ending June 30, 1955. 72 pp. 
492 Marketing Forest Products in Massachusetts. Joseph H. Rich and
George H. Sisterhenm. 32 pp. June 1956.
CONTROL BULLETINS
164 Inspection of Commercial Feedstuffs. Feed Control Service Staff. 
32 pp. July 1955.
165 Thirty-fifth Annual Report of Pullorum Disease Eradication in 
Massachusetts. Poultry Disease Control Laboratory. 12 nn. 
July 1955.
166 Inspection of Commercial Fertilizers and Agricultural Lime Products. 
Fertilizer Control Service Staff. 27 pp. December 1955.
16/ Seed Inspection. Seed Control Service Staff. 36 pp. February 1956.
METEORI >L<)GICAL BULLETINS
1 99-810 Monthly reports of daily weather records including monthly and 
annual summaries. Allen B. Barton. 4 pp. each.
REPO RTS OF INVESTIGATIONS IN JOURNALS
927 Cancelled.
945 Cancelled.
955 Cancelled.
961 Report on Oxalis Weed Control in Florist Crops with PCNB. E. C. 
Gasiorkiewicz and .1. W. Mastalerz. The Florists Review. Mav 1956.
976 Solubilization of Soil and Rock Phosphate as Related to Root Cation 
Exchange Capacity. Mack Drake and .]. E. Steckel. Soil Science 
Society of Amer. Proe. 19(4) :449-450. October 1955.
984 Some Results of Pre-emergence Applications of Several Herbicides 
around Rhododendrons and Taxus. R. L. Tichnor and P. F. Bobula 
Proe. of the 9th Annual Meeting N. E. Weed Control Conference 
January 1955, Pp. 211-215.
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986 Breeding Rhode Island Reds for Viability. F. A. Hays. Poultry 
Science 34(4) :905-908. July 1955.
993 1 hallium Acetate in the Diagnosis of Chronic Respiratory Disease 
of Chickens. N. L. Shipkowitz and M. K. Clarke. Science 122(3177): 
969-970. November 1955.
994 Tassel Modifications in Zea Mavs. N. H. Nickerson and E. E. Dale. 
Annals of Missouri Botanical Garden 42(3): 195-211. September 
1955.
996 Cancelled.
998 Common Insect Damage to W ood Seen in Buildings in the North­
east. W. B. Becker. Pest Control Magazine. February 1956.
1000 Stability of Ascorbic Acid in Citrus Concentrates During Storage. 
J. R. Marshall, K. M. Hayes, C. R. Fellers, and C. W. Dubois. 
Quick Frozen Foods 17(12) :50-52, 129. July 1955.
1001 Acute Erysipelas in Massachusetts. R. E. Smith and Iona M. 
Reynolds. Jour, of Amer. Vet. Med. Assoc. 128(5) :240-241. 
March 1956.
1002 Stability of Cucumber Peroxidase in Salt Stock Pickles During 
Fermentation, Curing, Storage, and Packing. E. E. Anderson, 
R. A. Lampi, and W. B. Esselen. Food Tech. 9(9) :442-444. June 
1955.
1003 Color Changes in Strawberry Jellies. R. V. Decareau, G. E. Living­
ston, and C. R. Fellers. Food Tech. 10(3) :125-128. April 1956.
1005 Newcastle Disease Immunization Studies. I. Viability of Newcastle 
Disease Virus Administered as a Vaccine in the Drinking Water. 
R. W. Winterfield and E. H. Seadale. American Jour, of Vet. 
Research 17(62) :5 -ll. January 1956.
1006 Progress in Pullorum Disease Eradication. H. Van Roekel. Amer­
ican Vet. Med. Assoc. 339-343. August 1955.
1007 Monochaetia and Pestalotia. Emil F. Guba. Mycologia 47 (6): 
920-21. November-December 1955.
1008 Effect of a Quaternary Ammonium Germicide on Electrophoretic 
Mobility of Escherichia coli in Various Salt Solutions. D. L. 
Meggison, Jr., and W. S. Mueller. Applied Microbiology 5(3): 
119-121. May 1956.
1009 Effect of Aqueous Perchloric Acid on the Xylan Content of Holo- 
cellulose from Cornstalks. Emmett Bennett. Plant Physiology 
30(6) :562. November 1955.
1010 Cation Exchange Capacity of Plant Roots as Related to Plant Nu­
trition. M. Drake and J. D. Campbell. Presented at A.I.B.S. 
Symposium. Michigan State University. September 1955.
1011 On the Nature of Cellulose from Cranberry Pulp. Emmett Bennett. 
Journal of Food Research 21(2) :207-208. March-April 1956.
1012 Some Historical Aspects of Peach Canker Caused by the Fungus 
Fusicoccum amygdali Delacr. Emil F. Guba. Plant Disease Re­
porter 39(10) :771-772. October 1955.
1013 Leaf Spot of Parsnip Caused by the Fungus Cercosporella pastinacae 
Karsten. Emil F. Guba. Plant Disease Reporter 39(10) :747-748. 
October 1955.
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Progress in the Development and Production of Virus-free Car­
nation Varieties. E. C. Gasiorkiewicz and D. J. Olson. Plant Dis­
ease Reporter 40:77-80. 1956.
Comparison of Lead Arsenate, Methoxychlor, and Benzene Hexa- 
chloride for Control of White Pine Weevil. A. D. Rhodes. Jour­
nal of Forestry 54(2). February 1956.
Come-up Time Method of Milk Pasteurization. I. Description of 
Laboratory Instrument. R. B. Read, Jr., T. C. Boyd, W. I.itsky, 
and D. J. Hankinson. Journal of Milk and Food Technology 19(2). 
February 1956.
Come-up Time Method of Milk Pasteurization. II. Investigation 
of Milk Properties and some Preliminary Bacteriological Studies. 
R. B. Read, Jr., N. L. Norcross, D. J. Hankinson, and W. Litsky. 
Journal of Milk and Food Technology. 19(2). February 1956. 
Paper Disk Method for Subculturing Acidified Food Products. 
Helen N. Miller. Journal of Food Research 21(3) :372-374. May- 
June 1956.
Thermal Destruction of Peroxidase in Vegetables at High Tem­
peratures. W. B. Esselen and E. E. Anderson. Journal of Food 
Research 21(3) :322-325. May-June, 1956
Prepeeled Carrots. F. J. Francis. Pre-Pack-Age 9(4) :8-17. De­
cember 1955.
Forest Tree Nursery Practices. Herschel G. Abbott. The Ameri­
can Nurseryman 111(10) :17. March 1956.
Weed Control in Butternut Squash-1955. William H. Lachman. 
Proc. of the 10th Annual Meeting of the N. E. Weed Control Con­
ference 161-164. January 1956.
Weed Control in Sweet Corn-1955. William H. Lachman. Proc. 
of the 10th Annual Meeting of the N. E. Weed Control Conference 
169-171. January 1956.
Herbicides in the Renovation of Grasslands. Jonas Vengris. Proc. 
of the 10th Annual Meeting of the N. E. Weed Control Conference 
54-60. January 1956.
Chemical Control of Quackgrass. Jonas Vengris. Proc. of the 
10th Annual Meeting of the N. E. Weed Control Conference 241- 
245. January 1956.
Weed Control in Field Corn. Jonas Vengris. Proc. of the 10th 
Annual Meeting of the N. E. Weed Control Conference 27-31. 
January 1956.
Chelation by Organic Substances-A Factor in Phosphate Avail­
ability. Dale H. Sieling and J. E. Steckel. Proc. of Institute of 
the Academy of Science. Silver Jubilee, India. Dec. 1955. 
Chlorosis of Greenhouse Roses and Gardenias Corrected by Use of 
Chelated Iron and a Chelating Agent. Harold E. White. "Down 
to Earth,” Dow Chemical Company. Vol. 2(4). March-April 1956. 
Incidence of Fecal Streptococci and Coliform Bacteria in Frozen 
Fish Products. E. P. Larkin, W. Litsky, and .1. E. Fuller. Ameri- 
ican Jour, of Pub. Health 46(4) :464-468. April 1956.
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1044 Effects of Antibiotic Dip Treatments on Carnations. E. C. Gasior- 
kiewicz. Plant Disease Reporter 40:421-423. 1956.
1046 Recorded Dutch Elm Disease Distribution in North America as of 
1955. Francis W. Holmes. Plant Disease Reporter 40(4) :351-352. 
April 1956.
MISCELLANEOUS
Archibald, J. G. Grass silage—past, present, future. Rural New Yorker 
370. May 19, 1956.
Becker, W. B., M. A. McKenzie, et al. Seasonal control of Dutch elm 
disease and insect pests of elms in Massachusetts. Trees Magazine 
16(4) :8-9. 18-19. May-June 1956.
Campbell, F. J. Soil sterilization. Carnation Chats 3(10). June 1955. 
Chater, C. S. Spray schedule for shade trees. Middlesex County Tree 
Wardens’ and Moth Superintendents’ Association Notes. April
1955.
.................... . The birch leaf miner, ash leaf rust, etc. Middlesex County
Tree Wardens’ and Moth Superintendents’ Association Notes. 
May 1955.
___________ Euonymous scale and elm leaf beetle with dilution tables.
Middlesex County Tree Wardens’ and Moth Superintendents’ 
Association Notes. June 1955.
...................... Euonymus scale and Japanese beetle. Middlesex County
Tree Wardens’ and Moth Superintendents’ Association Notes. 
August 1955.
................ . . Bleeding canker disease of maples and other trees as re­
ported by Arthur D. Partridge. Middlesex County Tree Wardens’ 
and Moth Superintendents’ Association Notes. September 1955.
..... .............._. List of recent publications. Middlesex County Tree
Wardens’ and Moth Superintendents’ Association Notes. March
1956.
.....................  Winter injury, spruce gall aphids, etc. Middlesex County
Tree Wardens’ and Moth Superintendents’ Association Notes. 
April 1956.
__________  The birch leaf miner. Middlesex County Tree Wardens’
and Moth Superintendents’ Association Notes. May 1956.
................... _. Tree pest notes. Middlesex County Tree Wardens’ and
Moth Superintendents’ Association Notes. May 1956.
.............. .......  Bleeding canker disease of maples and other trees as re­
ported by Arthur D. Partridge. Plants and Plantings. January 
1956.
___________ Root weevil injury on taxus and other nursery plants.
Plants and Plantings. January 1956.
___________ Insect spray recommendations for trees and shrubs. Plants
and Plantings. January 1956.
Fellers, C. R., G. E. Livingston, P. Markakis. R. V. Decareau, R. Fran- 
ceschini, R. F. Jackson, A. A. Roseman, Z. I. Sabry, and M. A. 
Steinberg. Final contract research report, contract No. DA19- 
129-QM-269. Quartermaster Food and Container Institute for the 
Armed Forces, G-302, Rpt. No. 6. Mimeo. 29 pp. 1956.
70 MASS. EXPERIMENT STATION BULLETIN NO. 494
Holmes, F. W. Nontoxicity of 1, 2-dibromo-3 chloropropane applied as 
a soil drench to elms, oaks, and maples. Phytopath. 46(4) :241. 
April 1956.
_______ ___ Cytospora canker of spruce. Ext. Circ. November 1955.
_______ __ _. Leaf spot and blotch diseases of shade trees. Ext. Circ.
April 1956.
___________ Report for Northeastern Forest Experiment Station (Forest
Insect and Disease Laboratory, U. S. Forest Service). Pines, 
Dutch elm disease, late frost. June 20, 1956.
Lachman, W. H. N. J. 143y-A potent sweet corn fertility restorer.
Maize Genetics Coop News Letter 30:84. 1956.
Mastalerz, J. W. Mist propagation. Mass. Flower Growers’ Assoc. 
Bui. 31:1-3. 1955.
.............. .......  Propagation in various grades of perlite. Mass. Flower
Growers’ Assoc. Bui. 3 3 :4. 1956.
__________  and F. J. Campbell. The growth of potted chrysanthemums
in mixtures of peat and sand or peat and perlite. Mass. Flower 
Growers’ Assoc. Bui. 32:1-4. 1955.
___________ Plastic, paper, and clay pots. Mass. Flower Growers’
Assoc. Bui. 33:4-5. 1956.
__________ , M. Drake, J. E. Steckel. Boron-deficient carnations. Flor.
Rev. 118(3059) :17-19, 29. 1956.
McKenzie, M. A. Needle blight of eastern white pine. Trees Magazine 
15(3) :12. March-April 1955.
___________ Report on progress being made by tree wardens with respect
to off street planting and use of recommended species of trees. 
Mimeo. Electric Lines Club of New England. September 1955.
___________ Three progress reports (The Dutch Elm Disease). Mimeo.
September 1955- June 1956.
Parkinson, L. R. Development of Chinchilla Research at the University 
of Massachusetts. National Chinchilla Breeder. May 1956.
White, H. E. Urea-formaldehyde fertilizer as a source of nitrogen for 
potted plants. Mass. Flower Growers’ Assoc. Bui. 34:3-6. March 
1956.
__________. An algal growth or green scurf on gardenias. Mass. Flower
Growers’ Assoc. Bui. 35:1-3. June 1956.
___________  The use of urea-formaldehyde nitrogen fertilizer in the
culture of potted Croft lilies. Mass. Fower Growers’ Assoc. Bui. 
35: June 1956.
FINANCIAL STATEMENT, 1955-56 UNIVERSITY OF MASSACHUSETTS AGRICULTURAL EXPERIMENT STATIOM
RECEIPTS
Hatch Amended
Regional
Research
Research &  
Mkt. Title I I
Non-Federal 
Funds Total
Received from U. S . Treas. $ 2 6 6 ,2 6 7 .5 3 $ 6 8 ,9 5 1 .3 6 $5 ,3 5 7 .8 1 $ 3 4 0 ,5 7 6 .7 0
State  Appropriation $ 562 ,299 .51 562 ,299 .51
2 6 6 ,2 6 7 .5 3 6 8 ,9 5 1 .3 6 5 ,3 5 7 .8 1 5 6 2 ,2 9 9 .5 1 902 .8 7 6 .2 1
EXPENDITURES
Personal Service $ 1 7 7 ,3 6 8 .3 2 $ 3 9 ,5 7 3 .6 0 $4 ,544 .61 $ 4 9 1 ,6 0 0 .2 9 $ 7 1 3 ,1 0 4 .8 2
Travel 6 ,2 0 8 .7 4 3 ,0 5 0 .2 3 133.93 6 ,2 8 5 .7 8 1 5 ,6 7 8 .6 8
Transportation  o f things 67 4 .8 8 171 .78 129.27 136 .00 1 ,1 1 2 .0 2
Com m unications Service 57.41 12 .26 2 ,0 0 0 .7 1 2 ,0 7 0 .3 8
R en ts and U tility  Service 2 ,1 3 3 .6 4 2 ,1 3 3 .6 4
Printing 1 ,2 9 9 .5 9 26 0 .0 4 4 ,1 7 9 .3 2 5 ,7 3 8 .9 5
C ontractual Services 17 ,695 .81 5 ,5 2 1 .1 2 2 5 ,6 3 6 .3 4 4 8 ,8 5 3 .2 7
Supplies and M aterials 3 3 ,0 2 5 .1 2 10 ,9 0 4 .6 8 550 .00 2 0 ,0 5 3 .0 2 6 4 ,5 3 2 .8 2
Equipm ent 2 9 ,9 1 9 .6 6 9 ,4 2 8 .9 3 10 ,274 .41 4 9 ,6 2 3 .0 0
Balance *28 .63 2 8 .6 3 *
$ 2 6 6 ,2 6 7 .5 3 $ 6 8 ,9 5 1 .3 6 $5 ,357 .81 $562 ,2 9 9 .5 1 $ 902 ,876 .21
Returned to U. S. Treasury.

